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SYNOPSIS OF WEST OOAST CKRCERW^ 

(EYM ENOPTEKxV, OERCERID^) 

Bv Natfian Banks 
HolILston, Mass. 

Tlu‘ first siK'oios of described from this area 

was C. raiifonihn by (b’essou in 1865. Since then Pro- 
vaneher described one, Viereck one, Mickel five, and the 
author s<‘veral. Having received some additional ina- 
teiial, 1 liave put all in synoptic form. Several species 
(l(‘scribe<I by Viereck and Cockerell from New Mexico 
occur in southeru Arizona, and in a few cases in southern 
California, so 1 have included such as I know to occur in 
southern Arizona. 

It has been impossible to be sure in every case to asso¬ 
ciate the sexes correctly; in some instances eitlier of two 
species might belong to one of the opposite sex fi’om what 
is now known, tlu>refore I have described such forms 
separately. 

In the males I find that tlio shape of the middle lobe of 
the clypeus and the breadth of the hair-lobes are very 
useful. The sculpture of the enclosure, though usually 
fairly constant in each species, is sometimes variable, so 
of less value than previously considered by writers. Tlie 
sculpturi‘ of the pygidium is less variable, but often simi¬ 
lar in st'veral species; the general shape of the pygidium, 
and the crest of hair at sides quite constant, although 
often differing in the sexes. 

Length and density of hair are also of use. There is 
little to be found (so far) in the wing, the length of the 
pedicel of the second submargmal cell is different in a few 

1 Publishod by a gr«int fiom the Museum of Compai*ative Zoology at Har- 
vnrd College, 
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species. The pale markings are more constant than in 
many insects; these, and the ptmelation, and tlie shape* of 
the elypeal process in tlie female ai’e of basic importance*. 

In several of the species in this paper, Isolde, femitr- 
rubrum, orestes, tliione, the lower part of the oiiter edge 
of the lateral lobes is fitted to the edge of the eye for 
a short distance; this occurs in some of the European 
species and is the normal condition in the subgeuus 
Apiratrix. 

Some have used the number of spines on the hind tibia 
as of specific value, but in our species it is not dependable. 
In a few species the males have the ends of the last ventral 
ridge developed, and provided with blunt teeth. In these 
species the lateral lobe does not reach the eye. 

The two subgenera may be distinguished by the follow¬ 
ing; 

At base of second ventral segment is a slightly raised 
area, often semicircular in outline; the stigma of the 
fore wings is brown to almost black Apiratrix. 

Xo raised area at base of second ventral segment; stigma 
yellowish to ferruginous Cerceri.s, 

SuBGENXJS Cbboeeis Latr. 

The majority of the species, and all of tlie larger ones 
belong to this subgenus. 

CEHCERIS FEMALES 

1. No distinct elypeal process with a free apical edge, 

or not raised above general surface 2 

A distinct elypeal process, with free apical edge well 
raised above the general surface of clypeus 6 

2. Xo band on second segment of abdomen 3 

A yellow band on part or whole of second segment 4 

3. Face below antennae pale yellowish, except the nar¬ 

row black lower border of clypeus; supraclyiieal 
Carina very long and high, bands on fourth and 
fifth segments quite broad orestes 

Face below antennae with much black; the hump on 
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clypeuK and flit* ontoi* part of lateral lobes only 
yellowish, lateral face-niarks mostly above clypens, 

insoUta 

4. Ilhicl femora wholly pale; abdomen with all segments 

broadly yellow; venter mostly yellowish, spots on 

vertex . aruo 

Hind femora black, venter also, and other fenioi*a 
mostly black . 5 

5. Small; with jjaie band on third ventrite, scape wholly 

black; first segiuent small, not equal one-half of 
second behind; abdomen coarsely punctate, enclo¬ 
sure mostly smooth, with median groove .. melanihe 
Rather large; scape with pale spot below; first seg¬ 
ment of abdomen broad, equal to one-half of second 
behind, enclosiire I'oughened, irregularly striate; 
abdomen finely punctate. denticularis 

6. (llypeal projection in form of a large cone, the base 

occupying almost all of clypeal surface, tapering 
above to a point; wings brown, enclosure large, 

with a smooth pale spot in middle. macroaficta 

Clypeal pi-ojection not in form of such a large cone 7 

7. The projection, short, edge concave, with two mem¬ 

braneous plates hanging beneath; propodeum witli 

or without lateral stripes. femur-rubrum 

The projection has no such plates pendent beneath 8 

8. Clypeus with one or two small pointed teeth a little 

above lower margin of clypeus. 9 

The process on clypeus is of other shape. 10 

9. Two teeth on clypeus; very lai’ge species, with very 

broad face. grandis 

One tooth only on clypeus; rather small species; face 
of normal width . athene 

10. All femora largely black, venter black, clypeal process 

twice as broad as long, not divided, black beneath. 

mgrescens 

Femora not black, if partly black then venter has 
much yellow. 11 

11. Very large, almost wholly yellowish or I'ufous, last 

joint of antennae wholly black; second submargiual 
cell very large, sides strongly convex, pedicel not 
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one-third of heiglit of cell; last sogineut of uhdoiiioii 
with a sharp tooth each side before oiul; olypcal 

process divided into two horns. front at a 

Not so wholly yellowish or rufous species; last joint 
of antennse partly rufous; second submarginal cell 
not so large; scape (first joint) of anteniia* not 
twice as long as third joint . ^. . 12 

12. Clypeal process broad, divided into two divergent 

horns. 13 

Clypeal process witliout divergent horns . 15 

13. The separation of horns reaches nearly to base of 

process . 14 

The separation reaches hardly more than one-half 
the length of process; hind femora dark toward 
tip; enclosure obliquely striate.. eurymele 

14. Venter black, second segment with a median carina; 

all femora yellow or rufous; enclosure finely, longi¬ 
tudinally striate . scxta 

Venter with xnuch yellow, no eaiina on second seg¬ 
ment; front and mid femora black on base; enclo¬ 
sure more coarsely and obliquely striate sextoidcK 

15. Body largely rufous or yellowish; wings quite dark; 

clypeal process small, lower margin broadly 
emar^ate, and a sharp tooth each side on clypeal 
. margin under the outer corners of clypeal process; 

enclosure rufous, punctate on aides. fidclis 

Enclosure black, striate. 16 

16. Hind femora, and others, a nearly uniform rufous 

or yellow.'. 17 

Hind femora pale yellowish, tq) black, other femora 
black on base; scape black above... 13 

17. Tip of clypeal process well i*aisecl above clypous, 

sides parallel; enclosure obliquely striate .... iiadaa 
Clypeal process depressed, slightly tapering, tip 
hardly its breadth above clypeal surface; enclosure 
longitudinally striate, scape pale above. viciua 

18. Clypeal process, but little elevated, much broader 

than long, margin broadly truncate. varims 

Clypeal process about as long as broad, subtiiangu- 
lar, tapering to black, well elevated. ceqitalis 
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MALES 

1. Ililul foniora jialo on liaso, witli a larji;o dark mark 

near tip; clypens tnmeate below. 2 

Hind femora all dark, all pale, or pale oil apical 
part . 8 

2. Yellow bands on abdomen so broad on sides as to 

leave only a median triaiiffular dark spot in front; 
cdypens witli three teeth below; pygidinm partly 
yellow; bair-lobes little more tlian twice their 
breadth apart, venter with complete yellow bands 
Yellow bands on abdomen not so much broadene<l 
on sides, ahvays some black laterally; pygidinm 
black . 5 

3. Yellow bands on abdomen deejily indented with black 

in front; hair on propodeum moderately long; hair- 
lobes not as broad as clypeal truncation sexfouh's 
Yellow bands on abdomen scarcely indented w’itli 
rufous, wide throughout; hair on propodeum very 
long; hair-lobes about as broad as clypeal trunca¬ 
tion .4 

4. First segment black, pale on sides; head witliout 

rufous; bands on abdomen broad, scarcely in¬ 
dented ; enclosure obliquely longitudinally striate; 

teeth of clypeus small. euri/mde 

First segment rufous, bands sometimes indented with 
' rufous; back of head with some rufous; enclosure 
obliquely striate on sides, behind with short cross 
strisB crossing tin* median groove; teeth of clypeus 
large. 

5. Hair-lobes not twice their breadtli apart. 6 

Hair-lobes about three times their breadth apart . 25 

6. Hair on face (from side) very long; clypeal margin 

evenly truncate below, no teeth; pygidinm i)lainly 

narrowed toward base. variant 

Hair on face very short; clypeal margin with three 
teeth below; pygidinm not narrowed toward base; 
first segment broader than long.7 

7. Enclosure strongly longitudinally striate; second 

segment band scarcely broader than others; face 
plainly narrowed above. cequalis 
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Enclosure rather large, swollen, smooth, with mid 
groove, a few short striae in each corner; band on 
second segment much broader than others; face but 
little narrowed above. postkata 

8. Second abdominal segment without a pale band, hind 

femora almost wholly brown to black.9 

Second segment with distinct pale band.10 

9. Pace almost wholly pale; band on first segment, pale 

marks on pronotum, scutellum and often on sides 
of propodemu; venter with some yellowish ovestes 
Face with only narrow lateral marks pale, no band 
on first segment, no marks on scutellum nor pro- 
podeum, lower face with much silvery hair. 

semiatra 

10. A tuft of yellowish spreading hair at each side of 

pygidium; third submarginal cell with rounded 


sides; stigma and marginal cell elongate. 11 

No such tuft of hair each side of pygi<£um. 12 


11. Face with dense, erect, very long liair, longer than 

scape, much long hair elsewhere; yellow bands do 
not cover the segments at sides; venter black; pro- 
podeum and abdomen (except bands) black. 

englehardti 

Pace with very short hair, scarcely noticeable, yellow 
bands (except one on second segment) usually 
cover entire side, venter spotted, thorax and ab¬ 
domen usually partly rufous. fideUs 

12. Enclosure with a smooth pale spot in middle; pygid¬ 

ium broader than long; scape and hair lobes long. 

macrostkta 

No such pale area in enclosure, pygidium longer than 
broad..!..13 

13. Hind femora wholly black at least on inner side, 

the black of several segments hardly roaches 

margin ..!.14 

Hind femora paler, rafous or yellowish on apical 

part..*. 15 

14. Venter black; the yellow of bands leaves a black 

crescent en^ng shortly before lateral margin. 

denticularis 
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liter with yellow spots; yellow of bands leave a 
somewhat diainond-sliaped black mark open only 
to middle iiart of front margin. complefa 

1 <). Hair-lobes loss tlian the breadth of one apart; yellow 
ot clypens comes to a point in middle of front edge; 
remora rufous, body black with yellowish marks; 

abdomen strongly convex transversely. tliiom 

ilair-lobes plainly separated by more than breadth 
of one of them. 16 

3 h. Tip of antenna? black; third joint slender, longer than 
rourth, marginal cell and stigma veiy slender; see- 
(tiid submarginal cell with curved sides; legs mostly 
yellowish to rufous; second submarginal cell veiy 

large, face much narrowed in middle.17 

1 ij>s of antennal rufous; face less narrowed; second 
submargiual cell nonnal size, pedicel full one-half 
ot cell.’.ly 

17. Third antennal joint a little longer than the first 
(scape); face narrowed above, near end of lateral 
race marks becoming wider again, upper side of 
lateral lobes curved, supraclypeal mark not above 
antenna?; hair on vertex, thorax and abdomen grey 
to reddish brown, on face yellowish white; second 
submarginal coll veiy large, sides much curved, 

pedicel about one-third of cell height. orpJmc 

1 bird antennal joint not as long as the long scape; 
face still more narrowed above than in orpJme; 
upper side of lateral lobes straight; hair on body 
mostly white to light grey, ventral fringes white, 
Hnow-white hair; second submarginal coll 
still larger, sides more curved, and pedicel less 

than one-third of cell height. frontafa 

38. Third antennal joint much longer than the fourth, 
and a little longer than tlie first (scape), fourth 
joint three times as long as broad; enclosure ob¬ 
liquely stnate; clypens impressed above the 
slightly raised three-toothed margin; pygidium 
with parallel sides; abdomen black, with subequal 
bands above and lateral spots below. ftexta 











Third joint not longer tlian scape; fourth joint not 
nearly three times as long as broad 10 

19. Yellow of elypeus ends below in a point : upj)or side 

of the triangular lateral lobes is straight; little if 
any rufous on propodeum or abdomen 20 

Yellow of elypeus ends broadly below, and at lower 
margin; often some rufous on thorax and ab¬ 
domen ; lateral lobes with upper side curved end¬ 
ing in a black comma-mark 21 

20. A row of white hair across lower face from eye to 

eye; hair-lobes very narrow; spots on sentelhnn; 
enclosure smooth, but anterior corners vrith a few 
oblique striae; sometimes lateral spots on pio- 
podeum; venter with little if any yellow. 

femur-nthruin 

No row of white hair across lower face; hair-lobes 
moderately broad, yellow; no spots on scutelluni; 
enclosure with median groove and each side with 
coarse oblique striae; venter with yellow bands; 
sternum with rather long, erect white hair incina 

21. First segment of abdomen plainly longer than broad; 

face with lateral lobes wholly pale yellowish; i)ro- 
podeum reddish, smooth and shining; clypeal 
margin slightly rounded, pygidium slender, sides 
nearly parallel; lateral spots on venter ferrugiuor 
First segment not plainly longer than broad; the 
dorsal surface usually broader than long 22 

22 . Third joint of antennae plainly longer than fourth, 

fourth and fifth both rufous; elypeus projecting 
below nearly the height of lateral lobes in a short 
trtmeate margin; pygidium not twice as long as 
broad in middle, hind tibia has two basal teeth with 
an elongate base Isolde 

Third joint of antennae barely if any longer than 
fourth, ventral punctate areas reduced to a nar¬ 
row row in the middle 23 

23. Venter black, trace of rufous on the sides; clypeal 

process truncate; propodeum, first, and base of 
second se^ent reddish, abdomen slender, the 
punctate side-lobes of venter much swollen so that 
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they pi'ojoet below, viewed from side; the ridg'c on 
.sixth ventral forms a sloping rounded lobe with 
hev('ral teeth on the margin calodera 

Venter with yellow spots or bands; the swollen areas 
are scarcely noticeable from side view; elypeal 
projection very faintly tridentate, or the margin 
at least biconcave 24 

24. Lateral face marks reach little above antennae; rather 

broad at end, snpraclypeal mark also short; scutel- 
lum black, or at most with small spot each side, 
pygidium slender, sides nearly parallel; lateral 
lobe of sixth segment broadly rounded behind and 
with two largo, black, blunt teeth; and usually some 
Mualler connecting row or ridge with small teeth; 
the lateral lobe of fifth segment, though fairly long, 
also shows some small tectii near inner end and 
hind border ‘ populorim 

Lateral face marks reach toward top of eyes, supra- 
clypeal mark extends to anterior ocellus; some¬ 
times spots or band on vertex, and a curved mark 
back of each eye; scutellum usually broadly yellow¬ 
ish or rufous; propodeum usually wholly rufous, 
or black; enclosure large, smooth; pygidium with 
the sides converging toward tip; the lateral lobe 
of the venter of sixth segment is broad, convex, and 
shows several rounded teeth, three on the outer 
corner; lobe of fifth segment lias no distinct teeth. 

illoia 

25. Enclosure longitudinally striate nigrcsccun 

Enclosure mostly obliquely striate ahbrcviatn 

Cmrrix wacyotifkia V. & C. 

Viereck and Cockerell, Jour. N. Y. Ent. Soc., 32: 135, 
1904. 

A female from Tucson, Arizona, July (Bequ»rt). 

Ccrcprisfrontata Say 

Say, We.st. Quart. Rept., 2 : 80,1823. 

Leconte Ed., 1:167,1859. 

Prom Flagstaff, Arizona, 29 July (Carpenter); Pal- 
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merlee, Arizona (Biedemann), and Colton, California 
(Pilate). 

Cerceris sexta Say 

Say, Boat. Jour. Nat. Hist., 1: 382,1837. 

Leconte Ed., 2: 763,1859. 

This belongs to the group of frontatn, but I have not 
seen it west of Wyoming and Utah. 

Cerceris sextoides sp. nov. 

Female. In general similar to sexfa (hiituguJufa) and 
to euryniele, but the clypeal process is more widely 
emarginate than in either, and the horns of the jn’oeess 
much more slender and sharply pointed, and not at all 
angulate at the base of the emargmation. The markings 
are similar to those species, the abdomen 'W’ith a broad 
band on each segment, emarginate in the middle of the 
front; the venter is black on the first and basal half of the 
second segment. Front and mid femora partly black (not 
in sexta) and the hind femora partly dark above. The 
hair and sculpture are about as in eiirymelc. 

The male is more slender than in eurymeic, the second 
and following segments hardly more than two-thirds as 
bi'oad as in eurymele, and the yellow bands are more nar- 
i*ow; the venter has yellow bands or lateral spots, the hair 
lobes not as broad as the clypeal truncation. The femora 
of all legs have some black, the lund femora with a large 
black spot at tip. 

Length of $ 12 mm., of c? 11 to 12 mm. 

Holotype $ from Lone Tree, Yakima River, Wash., 30 
June 1882 (S. Henshaw); aUotype and paratypes from 
Nelson’s, Yakima Eiver, 4-5 July, and Camp Umatilla, 26 
June, both Washington and by Mr. Henshaw; also from 
Davis, Calif., 1 July (Bohart), and one “ Califoniia.” 
Type M.C.Z. no. 23547. 

Cerceris grandis Bks. 

Banks, Bull. Amer. Mus. Nat. Hist., XXXII: 423,1913. 

Type from Ft. Yuma, Arizona. 
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Cerceris eurymele sp. nov. 

Female. F^lack, face below antennae pale yellowisb, tbe 
fi'ont edj>:e of tlie clypeal process slightly reddish, the 
lateral spots extend a little above antennae, basal half of 
mandibles yellowish, a large elongate spot back of the 
eyes and basal joint of antennae yellow, the next four 
jouits and tlie last joint pale rufous, others dull black; 
two spots on pronotmn, tegulae, small spot on pleura be¬ 
low tegulae, postseutellum, and a stripe each side on pro- 
podeum yellow. Abdomen with two large spots, almo.st 
touching, on first segment; second, thkd, and fourth with 
a broad band, occupying almost entire width except a 
rather square black space in middle of front margin, 
band on fifth segment also broad, but without indenta¬ 
tion; sides of apical segment yellow, and venter with four 
veiy bi'oad bands; tip below with some long brown hairs 
each side; legs mostly yellowish, hind femur with a small 
dark mai'k before tip on inner aide, hind tibiae with larger 
dark mark at tip; extreme bases of front and mid femora 
black; front basitarsus with six long even bristles on outer 
side. Wings yellowish hyaline, dark streak beyond the 
reddish stigma. 

Body densely and rather finely punctate; hair on head 
moderately short, on thorax above shorter, longer hair on 
back of head, lower pleura, and sides of propodeum. Cly¬ 
peal process very large, on the plan of C. sexdoides, but 
the basal part is much longer, and the lateral parts not so 
divergent, the tips being very blunt. Enclosure strongly, 
obliquely striate, rather more coarsely than in sextoides, 
basal segment broader than long, second segment hardly 
twice as bi’oad behind; pygidium very finely granulate, 
tip rounded, at base fully once and a half as wide as at 
tip, sides with fringe of yellow hair. 

Male very similar, spot back of eyes small, spots on 
propodeum sometimes small, yellow bands on abdomen 
broadly and shallowly emarginate in front, black spots 
on legs larger; hair on head and thorax very long; pygid¬ 
ium with parallel sides, truncate at tip, and less than twice 
as long as broad; face of moderate width, mid lobe of 
clypeus one and one-half times as high as broad, lower 



uuirgin witli three teeth; hair lobes as broad as the trun¬ 
cate edge (broader tlian m fyeito'ules), from side the 
clypeus is somewhat depressed below, and above vciy 
faintly convex, and with much rather long hair. 

Length of ? 15 nmi., of d* 13 nun. 

The female holotype from Davis, C’alif., 30 flune (Bo- 
hart), M.C.Z. no. 23546, and males from El Cajon, Calif., 
May 1 (Van Duzee), and Santa Barbara, Calif., 18 July 
(Cockerell), Riverside, Calif., 4 Oct. (Melander). Very 
similar to C. sexf aides but the elj’poal process is different, 
the males with broader hair-lobes, longer hair on body, 
and the yellow bands on abdomen broader in the middle. 

Cerceris englehardti sp. nov. 

IMale. Body finely punctured; entire body densely 
clothed with erect, veiy long hair, white on face, brown 
on vertex and mesonotmu, rest of thorax grey but white 
on sternum, first segment of abdomen grey hair above, 
other segments yellowish, venter with dark grey on ex¬ 
treme side, most of ventei* without hair. On tlie face 
some hair is as long as the scape, on vertex longer than 
scape, on mesonotum somewhat shorter, but on pro- 
podeum again longer, quite long above on first segment, 
but shorter on other segments. 

Black, with yellowish markings; face pale yellowish, 
extending higher than usual, supraclypoal mark reaching 
the anterior ocellus; scape pale below, dark above, thii'd 
joint mostly pale all over, beyond the joints are black, but 
the extreme tip of last is rufous; third joint nearly as long 
as the scape; pronotum with two yellow spots, a tiny s])ot 
on middle of postscutellmn, rest of thorax black; no spot 
on fii’st segment of abdomen, second segment with band 
very broad on sides, reduced to a line in middle, othei' seg¬ 
ments with band less broad and broadlv emarginate in 
front. Legs yellowish to rufous, front femora black ex¬ 
cept tip; second femora with black mark at posterior 
base; third tibia rufous on apical half, basal half paler. 
"Wings quite clear but broadly darkened along outer mar¬ 
gin beyond marginal cell, stigma yellow, veins dark. 
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Clypous a littlo liijfhtM' lluiu broad, awollon on upper 
part, lower edfi:o with three black teeth; lateral lobea 
hijyhei* than broad, upper edf^e curved, for a short distance 
tile lobe is against the eye, hair-lobes no broader than lat¬ 
eral lobe and several times their breadth apart, of short 
white hah’. From above the sides of head behind eyes 
are incurved; hind ocelli fully as near eyes as to each 
other, enclosure smooth, with a shallow median groove. 
First segment of abdomen one and one-half times as broad 
as long, more than one-half of width of second segment 
behind, no ridge separates dorsum from basal slope. 
Second segment little longer than third, about as broad as 
third. Last segment with dense, spreading hair each 
side of pygidium, latter nearly twice as long as broad in 
middle, tip truneat(*, almost as broad as at middle, with 
fine punctures. Ventei- shining black, second ventrite 
longitudinally sculptured, but punctate on sides as other 
ventrites; the ti]j of subgeuital plate is more narrow than 
the tip of pygidium, and the comers only slightly project¬ 
ing, not spine-like. Hind tibia has seven spines above in 
the row. Wings with a long and clear marginal cell, 
second submarginal cell large, the pedicel fully one-tbird 
of height of cell, the end of second discoidal is further 
beyond end of cell tlum in most species. 

Length 16 mm. 

A male from St. John, Ajizona, 27 July 1931 (G. P. 
Euglehardt). Type hi.( \7.. no. 27638. 

Cerceris orestes sj). nov. 

Female. Black with white to pale yellowish marks, 
coarsely punctate much as in C. innoUfa. Face below 
antennae mostly white, the separated spots of insolita are 
here united, lower edge of clypeus black, supraclypeal 
mark reaches only to antennae, rest of high carina black, 
lateral face-marks reacli plainly above antennal fossae, 
tip tmneate. Lower marghi of clypeus slightly convex, 
with six blunt, black teeth, two near middle closer to¬ 
gether; white of clypeus broader than.higl^ the comma- 
mark above middle, lower third of upper side of lateral 
lobe against eye; interanteimal carina very high and 
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sliort. Scape wJiite below, above black and black out to 
the rufous last joint; hind ocelli nearer to eyes than to 
each other, small pale spot back of upper eye. 

Two pale spots on pronotum, a band on seutelluni, and 
a long stripe on propodeum, this has a recurved hook at 
upper end just below sides of enclosure, latter is coarsely 
punctate, much as on propodeum. First segment of ab¬ 
domen with a pale yellowish band, sometimes with sides 
extended forward; third segment wholly pale above, 
fourth and fifth segments with a broad emargination in 
front; venter with two or three yellowish spots each side; 
pygidium fully as lon^ as broad in middle, ends equals 
two-thirds of middle width. 

Legs mostly black, front and mid femora pale on outer 
half below, basitarsus pale, rest brown, hind femora pale 
at tip, tibiae pale beneath, tarsi dark. 

Wings hyaline, fore wings with a broad dark costal 
streak, covering mar^al cell and widened a little toward 
tip, second submarginal cell broad and low, the pedicel 
ahnost as long as height of cell. 

Face with some wMte hair, vertex with some dark, but 
most of body with little and short as in C. insoKta. 

Length of female 9.5 to 11 mm. 

Male. Similar to female, but face wholly pale below 
the antennsB and lateral face-marks not extending so high. 
The clypeus is higher than bi’oad, a little swollen, lower 
edge quite short, and with two stout, blunt teeth near 
middle. Mandibles ahnost entirely black, extreme tip 
rufous; third antennal joint plainly a little longer than 
fourth. Other marks much as in female except on pro¬ 
podeum only a small spot or dot pale, and on venter are 
two or three pale bands; the wings have the same dark 
costal streak; enclosure mostly punctured as on pi*o- 
podeum; pygidium much as in female, fully twice as long 
as broad in middle, tip truncate, ft^y equal base and 
about two-thirds of middle width, sides a little curved, 
with large punctures and black hair; end of subgenital 
plate wiQi a fairly long, sharp spine each side. 

Length of male 6 to 8.5 mm. 

From Patagonia, Arizona, 1 to 4 August (Bequaert). 
Type M.C.Z. no. 27637. 
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Cerect is msolita Cress. 

Crobson, Proc. Ent. Soc. Phila., 5:129,1865. 

Ouc> female from Tucson, Ariz., July (Bequaert). 

Cerceris solidaginis Roliw. 

Rohwer, Can. Ent., 1908: 323. 

This species, separated on males from femur-riibrmn 
on havinsf the enclosure with large punctures, not smooth 
in middle, and no pale lateral mark on propodeum. Of 
five females before me two have the stripe on propodeum, 
are larger, broader, three without the stripe are smaller, 
less broad, and therefore have a slightly less broad cly- 
peal process. In the numerous males most are without 
the stripe on propodeum, two with only a dot; the sculp- 
tui’c of the enclosure in most of the specimens is more or 
less irregular. I doubt if it is a distinct species, but the 
name may be of use for a lower category. Specimens of 
ouch form were taken at Tempe on the same dates. 

Verceris feinur-rubrum Vier. & Okll. 

Viercck and Cockerell, Jour. N. Y. Ent. Soc., 12: 135, 
1904. 

No record from California, but since it is very common 
at Tempe, Arizona, it may occur in southeim Califoimia. 
It is structurally much like the eastern C. compact a, but 
much more yollo%v. 

Cerceris fidelisYier. & Ckll. 

Viereck and (‘ockerell. Jour. N. Y. Ent. Soc., 12:132, 
1904. 

Have none from California, but it is so common at 
Tempe and Tucson, Arizona, it quite possibly occurs in 
southern California. 

Cerceris orphne sp. nov. 

Male. Face yellowish, not reaching above antemia), 
lateral face-marks truncate above, with moderately short 
whitish hair, denser long dark hair on vertex. Face broad 
below, plainly narrowed at antennae. From side the 
clypeus is swollen above, below depressed and the free 
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edge is raised a little; this pi-ocess is short, ti-uiu-ato, each 
side is thickened and almost makes a hluut tooth fit ontov 
comer; hair-lobes almost as broad as lateral lobes; lace 
rather finely and closely punctate; scape of anteima* yt‘l- 
low below, rufous above, second and third joints rufous, 
beyond becoming deep black, last joint without the rufous. 
Pronotum with a large yellow spot on each side; hand on 
postscutellum and a short lateral yellowish stripe on pro- 
Ijodeum each side; enclosiu’e mostly siiiooth, a broad 
median groove, some very short striae in anterior angles; 
propodeum with longer and paler hair than on meso- 
notum. Abdomen rather slender; first segment mfous 
in middle, yellow on sides, other segments with moderat(‘ly 
broad bands on sides, emarginate in middle; venter black, 
with four yellow spots each side, mostly tapering to point 
at inner end. Second ventrite longitudinally sciilidured; 
pygidium broad, sides diverging above, one and one-half 
times as long as broad in middle, with numerous small 
punctures. Legs pale, the inner base of front and mid 
femora ferruginous, the hind femora with apical half a 
little darker than rest; hind tibiae not darkened near tip, 
tarsi pale; teeth on hind tibiae above much sloping. Wings 
fumose darker on upper part and near tip, stigma and 
marginal cell elongate; second submarginal about as largo 
as in frontata, tlie sides much cuiwed, pedicel hardly one- 
third of height of cell. 

Length 16 mm. 

One male from Jemez Springs, New Mexico, 2 duly 
(Englehardt). Type M.C.Z. no. 23536. 


Cerceris aequalis Prov. 

Provancher, Add. Hym. Can., 417,1888. 

Female. Black, bases of mandibles, spot on each side 
of lateral lobe, large one on clypoal process, Wsal joint 
of antennae below, stripe each side by eyes, spot behind 
eyes, yellowish. Two small spots on pronotum, tegulae, 
postscutellum, two spots on first segment, bands on sec¬ 
ond, third, and fourth, narrow in middle, broad on sides, 
all about equal, venter with three bands, and last segment 
with two spots, all yellowish or yellow. 
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(Jlypcvil projection from above almost triangular, below 
it is lilack, and a spine each side on margin of clypeus; 
enclosure moderately large, rather finely longitndmally 
striate; pygidium about two and one-half times as long as 
wide at base, much narrowed toward the tip, dark fringe 
oacli side. Front and mid femora dark on base, hind 
femur and tibia dark on tip, hind tarsus very dark, ex¬ 
cept a narrow line above on basitarsus. Wings with dark 
front part, most prominent beyond the yellowish stigma. 
Body rather finely punctate, hair on head and thorax 
moderately long. 

Male very similar in coloration, but the bands on ab¬ 
domen are less broad on sides, and the spots on first seg¬ 
ment are smaller. The clypeal truncation has three teeth, 
the hair-lolies about as broad as the truncation; face, 
from side, is rather short-haired; enclosm*e longitudinally 
striate as in the female; pygidium broadly trimoate at tip, 
its base scarcely more narrow, coarsely pmictate, one and 
a half times as long as broad. 

Length of $ 12 mm., of <? 10 mm. 

Type of Provancher was simply California, a male. I 
have identified as it a male from San Mateo Co., Calif., 20 
June, and a female from Big Flat, Coffee, Trinity Co., 
Calif- The description of Provancher would fit the male 
of C. vat iauft just as well. 

Tins species is close to G. variems, but the clypeal proc¬ 
ess is much more elevated, and there is no mark on the 
propodeum. 

In male the face has shorter hair than various, there 
are teeth on the truncation of clypeus, and the pygidium 
is scarcely more narrow at base. 

Cerceris abhreviata Bks. 

Banks, Can. Entom., 1919,84. 

Specimens from Yakima, Little Spokane, Camp Uma¬ 
tilla, aU Washington, in July (Henshaw), and Carrville, 
Trinity Co., Calif., 27 May. 

Cerceris completa Bks. 

Banks^ Can. Entom., 1919,83. 

Have seen only the type from Claremont, Calif. 
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Cercerls nigresceus Smilli 

Smitli, Cat. Hymcni. Brit. Mus., IV: IMolJ. 

Specimens from "Wawawai (W. M. Mann); Wmiass 
Valley, 7 July (Heusliaw); Spokane, 21 June (Ileiihliaw); 
Ainsworth, 20 July (Henshaw); and Gulf of Georgia (A. 
Agassiz), all in "Washington. Also occurs in Monlana, 
British Columbia, and eastward. 

Cercetis variatis Mickel 

nickel, Nebr. Univ. Studies, XVII: 336,1917. 

Paratype before me from Donner Lake, Calif.; others 
from Mammoth, 17 Sept.; Sequoia National Park, 25 
July; and San Mateo County, 20 June, all in (California. 

Ce7-ceris munda IMickel 

Mickel, Nebr. Univ. Studies, XVII: 337,1917. 

Described from Sacramento, Calif. 1 have not seen it. 

Cerceris thione sp. nov. 

Male. Black; markings pale yellowish, the face verg¬ 
ing to white; most of mandibles, basal joint of antennie, a 
small spot back of eyes, pronotmn wholly, tegulse, spot 
below tegulse, scutellum, postscutellmn and a fairly broad 
stripe each side on propodeum, pale yellowish; re.st of 
antennae brown, but rufous below for a h^w joints and tlu' 
last joint also rufous. Each segment of abdomen with an 
apical band, that on second plainly broader than those 
behind, none much widened on sides; venter with lateral 
yellow^ spots on third, fourth, and fifth segments. L(“gs 
yellowish, front and mid femora rufous on base, hind 
femora rufous, darker on lower edge; more than apical 
half of hind tibiae black, hind tarsi nearly black, excejit 
basitarsi. Wings almost hyaline, brown, beyond the yel¬ 
lowish stigma, tlie tip more broadly brown. 

Hair of face short, white, vertex and thorax densely 
dark-haired, on propodeum long and white, that on ab¬ 
domen above longer than usual. Body densely and rather 
finely punctate. 

Mid lobe of clypeus projects triangularly below, and 
the white hair-lobes are much less than their breadth 
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apari, from Hide the elypoas is oveiily convex; enclosure 
mostly smooth and shining?, sides punctate; basal segment 
of abdomen much broader than long, fully one-balf the 
apical width of second segment, tlie abdomen rather 
broad; pygidium very broad, hardly one and a half times 
longer than broad, tip truncate, sides somewhat convex; 
the hind tibise are more swollen toward tip than usual, and 
the outer spines are very prominent. 

Length 10.5 mm. 

From Colton, Calif. (Pilate), Eddy Collection, 24 Au¬ 
gust and 4 September, and Claremont, Calif. (Baker). 
One specimen from Colton is only 8 mm. long. Type 
kr.C.Z. no. 2359:i 

Cerceris arno sp. nov. 

Female. Largely yellovush, face wholly, basal half of 
the mandibles, and basal joint of antennae, yellow; vei*tex 
with a yellow spot each .side from top of eye toward the 
middle, a very large yellow spot back of eye. Pronotum 
wholly, tegulae, a spot below it, yellow, below latter is a 
rufous stain; scutellum, postscutellum, and most of the 
sides of propodeum yellow, leaving only a median dark 
sti’ipe and this is partly rufous; basal segment of ab¬ 
domen reddish at base, rest yellow, broad bands on next 
four segments, tliat on second with a median dark spot in 
front, the third and fouii;!! acutely emarginate in front 
with dark, the fifth entirely yellow; the terminal segment 
yellow, except the rufous to brown pygidium; venter al¬ 
most wholly yellow, some segments narrowly dark at 
base; legs almost wholly yellowish to rufous, the tarsi, 
especially the hind tarsi, darker, and a faint dark mark 
at tip of hind tibia?. 

Wings yellowish hyaline, yellow-bi'own in front, stigma 
yellowish. 

Paco with much silveiy white hair, not very long, but 
dense, moderately short hair on vertex, thorax, and ab¬ 
domen. Pmictures dense, but not coarse. Mid lobe of 
cljTpeus somewhat swollen above, much broader than high, 
below with a broad tnmcation; enclosure mostly trans¬ 
versely striate ; basal abdominal segment much broader 
than long; pygidium nearly three times as long as broad 



at tip, latter somewhat rounded, wider at base, at widest 
part (above middle) it is twice as wide as at tip, bordered 
with yellow fringe. 

Length 10,5 mm. 

From Colton, Calif. (Pilate), Eddy Collection, and 
mountains near Claremont (Baker). Type M.C.Z. no. 
23542. One specimen has the sternum yellowish, and one 
has a reddish mark on the mesonotum. 

Gerceris californica Cress. 

Ci'esson, Proc, Ent. Soc. Phila., 5; 128,1865. 

Described from a male, possibly related to C. (Icnti- 
cularis. But the legs brownish, at base, four miterior 
femora ferruginous, posterior pair rufopiceous, tibiae and 
base of tarsi yellow, is not like denticidaris, nor is the 
unusually small first segment tinged with ferruginous at 
tip. 

Gerceris denticularis Bks. 

Banks, Bull. Mus. Comp. Zool., 51:113,1917. 

Specimens from Umatilla, Oregon, and Yakima and 
Spokane, Wash. 

Gerceris posficata Bks. 

Banks, Ent. News, 1916,64. 

Described from the Jemez Mts., New Mexico (Wood- 
gate). 

Gerceris vicina Cress. 

Cresson, Proc. Ent. Soc. Phila., 5:120,1865. 

Male from Eaton Pass, New' IMexieo, 26 July (James). 

Gerceris nasira V. & C. 

Viereck and Cockerell, Jour. N. Y. Ent. Soc., 12:132, 
1904. 

Jemez Springs, New Mexico, 2 July (Bnglehardt); 29 
June, 2 July (Woodgate). 

Gerceris athene sp. nor. 

Female. Black; clypeus and bases of mandibles rather 
rufous, sides of face yellow, back of eyes, also somewhat 
rufous, a yellow spot near upper end of eye; on vertex 
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back oi‘ ocelli ar«* two trains verse yellow marks, almost 
united to form a cuiTed band; basal joint of antennae 
rufous, beyond brown; pronotum with the spots almost 
united; tesulfe rufous on inner part, yellow on outer half; 
yellow spot just below tegulae, and below that is a rufous 
stain; seutellum, postscutellum, and a stripe each side on 
pvopodeum, yellow. 

First segment of abdomen fully one-half yellow; second 
yellow, with a median indentation; third broad on sides, 
narrow in middle; fourth and fifth bands fainter and veiy 
narrow; second and third segments of venter yellowish. 
Legs almost entirely rufous, tarsi dark; wings brownish 
along front and mor(' definite near tip. 

Middle clypeal lobe swollen, and ending in a small 
median cone-like point, no free edge; enclosure smooth in 
middle, punctate on sides; pygidimn with tip truncate, 
base about as wide as tip, sides curved so that the widest 
part is a little above the middle, it is fully one and two- 
thirds as broad as at tip, rather densely granulate; basal 
segment of abdomen fully one-half of the second at tip. 

Length 10.5 mm. 

From Claremont, (’'alif. (Baker). Type M.C.Z. no. 
235.37. C. tit ioiw may be the male. 

Cerceris melanthe sp. nov. 

Female. Black; face below antennae, base of mandibles, 
pronotum, tegula?, i)ost.seutellum and a spot on each pos- 
teiior side of propodeum, pale yellowish. On abdomen 
an apical band on each segment; that on first narrow, that 
on second covering about half of segment, angularly 
eniarginate in middle, those on other segments less wide, 
but covering about one-half of segment, and more deeply 
emarginate in front; venter with a large pale yellow spot 
on each side of third segment. Femora almost wholly 
shining black, front and mid femora pale at extreme tips, 
!^d tiuchanters pale, rest of front and mid legs pale, in 
hind legs fully the apical half of the tibia and the tarsi 
black. Wings hyaline, stigma reddish, beyond is a broad 
brown streak. 



Body rather coarsely punctate, iiuieh as iu the section 
\nth the dark stigma; hair on face short and silvery, hut 
long on edges of lateral lobes, that on vertex dark, on 
pleura and propodeuiu longer and pale, abdomen scarcely 
haiiy above, below with a band of rather short hairs on 
each segment. 

Face moderately broad below, no clypeal process, and 
the bi’oad middle lobe scarcely reaches below the lateral 
lobes; enclosure with a median groove and the sides 
roughened, but hardly striate; basal ;joint of abdomen 
about as long as broad, not half the apical width of second 
segment; pygidium elongate, narrowed at each end, more 
so at base, fully two and a half times as long as broad in 
middle; the front tarsi (except basal .ioinl) are more 
broad than usual; teeth on upper edge of hind tibiae very 
strong. 

Length 6 mm. 

From Apache Co., Santa Catalina INlts., Ariz., 25 July, 
5500 ft., J. Bequaert collector. Tj-pe !M.C.Z. no. 23539. 

Cerceris calodera sp. nov. 

Male. Small, body slender; face fairly broad, barely 
narrowed at middle; face pale yellowish, with silvery 
hairs, and white hair-lobes; lateral face marks and supra- 
clypeal mark reach only a little above antennae. Clj’peus 
swollen, lower margin slightly concave each side and pro¬ 
jecting a little in middle, the pi-ocoss broad and truncate. 
Antennae short, thick toward the tip, under side of tip 
rufous, scape pale. Pronotum broadly yellow, the spots 
nearly touching; mesothorax black, coarsely punctate, two 
small rufous spots, one on tubercle, other below wing- 
base ; a faint spot each side on scutollum, band on post- 
bcutellum; propodemn rufous, black in middle and enclo¬ 
sure, latter broad, smooth. 

Abdomen slender*, first segment rufous, its dorsum 
plainly broader than long; second segment rufous on 
base, behind is a broad yellow band, narrower bands on 
other segments, but broader on sides; abdomen from side 
shows the lateral lobes of venter roundedly projecting 
below more than in allied species; venter black, a trace of 
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rurou" (»n .sick's. Each ventral segment, back of second, 
hliow.s a bristly pnnetate lobe eacli side, and connecting 
])uiictat(‘ ridge in middle. On sixth segment the ridge is 
ek'vated, each side mto a broad lobe, with .sevei’al fairly 
large teeth grouped around the outer corner. Pygidium 
slender, sides nearly parallel, and nearly twice as long as 
broad in middle, tip truncate. Legs almost wholly yel¬ 
lowish, tips of hind tibiae dark, and Mnd tarsi dusky. 

Lc'iigth h mm. 

One from Jacumba, Calif., 12 August 1917 (W. hi. 
Wheeler). Type M.C.Z. no. 27622. 

Cerceris illota ap. nov. 

Male. ITuce yellowisli, the lateral and supraclypeal 
marks tend to extend upward toward top of eyes and the 
anterior ocellus, sometimes connected with spots or band 
on vertc'x; with short, silveiy hair, hair-lobes no broader 
tlum lateral lobes. ITsually a comma-shaped rufous spot 
liack of each eye, and sometimes a rufous band across 
vertex frcmi eye to eye, often absent, or two spots. An¬ 
tenna? with scape pale, second and third joints usually 
rufous, beyond brown, but tip of last joint rufous, third 
not longer than fourth. Pronotum with the yellow spots 
meeting; mesonotum black, stained with rufou.s, or all ru¬ 
fous, a yellow .spot under base of fore wings; scutelluni 
usually rufous, i)ostscutellum yellow; pleura and pro- 
podc'um black to I'ufous, yellow stripe each side on pro- 
podeum; enclosure faii’ly broad, smooth, but with one or 
two punctures in upper corners. 

First segment of abdomen rufous, dbrsum plainly 
bi'oader than long; second segment more than twice as 
broad bc'hind a.s first, sides broadly convex, a nearly 
square rufous or black spot indenting the broad yellow 
bund covering the rest of the segment; other segments 
completely covered with yellow band, sometimes slightly 
indented in front with rufous; from above the segments 
show the denticulate appearance at outer hind coimers. 
Venter black, with pale yellowish, punctate spots on side 
narrowly connected across middle. Pygidium one and 
one-half times as long as broad in middle, tip usually a 
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little narrowed. Sixtli ventiite has a lobe caeh side 
tipped with several black (or rufons) teeth, many blunt. 

Legs yellowish to rufous, hind femora darker than 
others, front and mid femora with some larf>e Ni>ots of 
white; hind tibiae dark beyond middle, hhid tarsi dusky. 

Wings dark along costa and towards tip as u'»ual. 

Length 9 to 11 mm. 

From Tucson, Arizona, August (Bequaert), also Pata¬ 
gonia, Arizona, 20 August (Bequaert), and (^olton, South¬ 
ern California, 16 August (Pilate); also two from Pal- 
merlee, Arizona (Biedermann). Type M.C.Z. no. 23541. 

Cerceris Isolde &p. nov. 

ilale. Face wholly yellowish up to upper edge of an¬ 
tennal fossae, with short silvery hair, most dense toward 
lower margin; hair-lobes yellowish, short; antennae mostly 
rufous out to seventh joint, thence black, but the last joint 
is rufous, and scarcely curved. Face not very broad be¬ 
low and little narrowed above; lateral lobe« high, outer 
side straight, and fuUy one-third its length against eye. 
Clypeus pi'ojects below the lateral lobes and ends in a 
truncate process. Head back of eyes rufous, 

Pronotum rufous, with two yellow spots above; nieso- 
notum black, closely and coarsely pitted; scutellum 
broadly and a line on postscutellum yellow; propodeum 
rufous, the enclosure moderately large, mostly smooth, 
but a few pimctures on sides; median groove on pro¬ 
podeum very distinct, lying in a depression; mesopleura 
rufous, steimum black. 

Abdomen ratlier slender; dorsum of first segment al¬ 
most twice as broad as long; second segment twuce as 
broad behind, in front rufous as the first, behind with 
bi'oad yellowish band, four similar bands behind occupy¬ 
ing all of dorsumj last segment also yeUow, all with fine 
whitish hair; pygidium one and one-fourth times as long 
as broad in middle, tip broad, sides little curved, little 
narrowed above. Venter with yellow bands, broad on 
sides, second ventrite yellowish; on the sixth there is a 
cross-ridge, but without teeth. Legs also wholly yellow¬ 
ish to rufous, hind tibia near inner tip faintly darkened. 
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AVings (larkenod in front and towardb tip; marginal cell 
qxtito long and narrowed toward tip; pedicel of second 
hiibniarginal fully one-half of cell’s height. 

Lengtii 10 null. 

From Palmevlee, Arizona, Biedennann coll. T'vme 
hl.C.Z. no. 23540. 

Ct'i cet is ferrugmor V. & C. 

Ale reck and Cockerell, Jour. N. Y. Ent. Soo., 12:134, 
1904. 

Described from New Mexico; I have one from Tucson, 
Arizona, July (Bequaert). The unusual length of the 
first segment readily distinguishes it. 

Cerceris popidorum Y. & C. 

A’icreck and Cockerell, Jour. N. Y. Ent. Soc., 12: 135, 
1904. 

Tucson, Arizona (F. H. Snow). 

Cerceris semiatra sp. uov. 

Afale. Deep black; from ndddle of third abdominal 
segment above to tip of abdomen yellow, and a narrow 
yellowisli band on these segments below. On face is a 
narrow orbital streak, at top occupying hardly one-half 
of space between eye and antenna, and below running out 
before reaching the mandibles; the yellowish hair-lobes 
arc short; face below antennae with much rather long haii*, 
in most views silvery. The antennae (including scape be¬ 
low) are black. On the pronotum there is a trace of a 
nari-ow, yellowish line each side; no other pale on head 
nor thorax. Ijegs black, front and mid tibiae show a pale 
streak on front side, tarsi more brown, but with white 
hair appear paler. 

Fore wings with usual dark spot at tip; stigma and the 
veins before it yellow, veins beyond and behind stigma 
brown. 

Pace with nearly parallel sides, higher than broad; 
clj’peus quite large, rounded above and on sides, below 
truncate, and not as coarsely punctate as rest of face. 
Antennae as long’ as width of head, broadened toward tip, 
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tMi‘d joint sliort, but a little longer than lourtli, a higli 
Carina between basses of antennae. Mesonotiun coarstdy 
punctate, enclosure broad and smooth, pro])()deum very 
coarsely punctate. First abdominal segment with nearly 
parallel sides, not one-lialf the width of hind margin of 
second segment, latter quite long as usual, sides rounded 
in to front, surface coarsely punctate, third segment 
about as broad as second, others shorter; pygidium fully 
one and one-half as long as broad, tip tnmcate and more 
than one-half of base, sides slightly curved; vimtral seg¬ 
ments without definite fringes. 

In fore wings, the third submarginal cell has an obliciue 
base and sinuous tip, and is a little lougei' than broad, and 
beyond this cell the marginal cell tapers a little to 1i]). 

Length 10 mm. 

One male from Patagonia, Arizona, 20 August (Be- 
quaert). Type M.C.Z. no. 27620. 

Subgenus Apibatkix Shest. 

This subgenus is easily separated not only by the origi¬ 
nal character of a small basal raised area on the second 
ventrite, but also by the darker color of the stigma, bi’own 
to black against the yellow to ferruginous of the typical 
forms; the lateral lobes reach the eye higher than in many 
of the true Cerceris, and in most of the species there is a 
mesostemal tubercle in the female. 

APIBATBIX—EEMAIjEB 

1. Propodeum and base of abdomen rufous; face with 

three pale spots, lateral lobes black; cly})eus with 
a small median, pointed cone couifrons 

Propodeum and base of abdomen not rufous, no 
pointed cone on clypeus 2 

2. Front femora impressed on outer dark part when 

seen from above 3 

Front femora not impressed behind, convex; end of 
clypeus upraised a little, so with free, dark edge 4 

3. Clypeus pl^ly swollen above, but not quite in a 

cone; white of clypeus not nearly twice as broad 
as long; apex of pygidium more than one-half its 
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jS>;roatest width; hind femora more tliau one-half 

black below . eomplaiiata 

ClypeiiH evenly convex; 'white of clypeus fully twice 
as broad as lonf*;; apex of pygidinm not one-half its 
greatest width, hind femora not so much black. 

vandiizeei 

4. Scape of antennae pale above and below; often two 

spots on vertex; marks mostly wlnte; enclosure 

pnnctato on sides. acanthopJiila 

Scape of antennae dark above. 5 

5. Lateral face marks separated from clypens by black; 

enclosure with transverse striae. vUnurki 

Lateral face marks reach yellow of clypeus.6 

6. Enclosure nearly cross-striate; clypeal lobe short, 

truncate; face-markings yellowish; pale abdominal 
bands deeply indented with black; yellow spots on 

venter . ininax 

Enclosure largely smooth, not cross-striate. 7 

7. Enclosure smooth, no punctures; face 'with much 

white hair below; clypeal lobe broadly emarginate 
in middle; yellow of clypeus separated from lateral 
face marks by a, black line; pygidium not especially 
slender nor narrowed more than usual toward tip; 

hair-lobes white, broad, partly on clypeus. snoioi 

Enclosure mostly smooth, but ■with some striae or 
punctures; yellow of clypeus adjoins lateral face- 
marks . 8 

8. Enclosure with rather fine oblique stxise eadi aide of 

median groove; pygidium not particularly slender 
near tip; clypeal margin scarcely elevated. 

hesperiua 

Enclosure mostly smooth but fine transverse striae in 
upper part, the groove with lines across; pygidium 
very slender and apical third moi*e narrowed; cly¬ 
peal margin plainly a little elevated. convergens 

APIBATKIX—MAIjBS 

1. First and second segments entirely jet black, rest 
of abdomen -with yellow bands; hind legs almost 
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wholly black; lateral lobes black; hair-lobes so 
broad they almost touch eacii other \omhiiffi a 
Second segment with a pale baud 2 

2. Propodeum and first beguieut reddish, face below 

antennsB wholly pale ronifi ous 

These parts not reddish 3 

3. Clypeus wholly black as also supraelypeal ai oa; hind 

femora black almost to tip 4 

Clypeus, at least, with a large pale spot 5 

4. Enclosure partly punctate; lower I'.iec densely white- 

haired snou'i 

Enclosure smooth, corners finely stiinte; lower face 
not especially densely hairy coiirei (j( iifi 

3. Lateral lobes at least partly black 6 

Lateral lobes wholly pale 8 

6. A supraelypeal pale mark; clypeus higher than 

broad; enclosure cross-striate; body very slender. 

arizonella 

No supraelypeal mark, at most a dot, body less 
slender, enclosure not cross-striato; clypeal lobe 
with three teeth or lobes 7 

7. Lateral lobes partly pale; enclosure smooth; teeth of 

clypeus blunt, rounded; hair-lobes small eriagoni 
Lateral lobes black; no spot on pleura, teeth sharp, 
mid tooth rounded hesper'ma 

8. Scape pale above as below'; marks white, face rather 

narrow; lower edge of clypeus trilol)ed. 

acanthophila 

Scape dark above 9 

9. Hind femora with apical third beneath pale, venter 

with some yellowish; two oblique stripes on pro¬ 
podeum 11 

Hind femora with less than one-fourth pale; venter 
black, xmspotted 10 

10. Clypeus about as broad, as high, broad on lower mar¬ 
gin, comma-mark a little below middle of clypeus, 
clypeal edge short, truncate; hair-lobe not equal 
breadth of clypeal lobe, marks snow'-white. 

hmcliuca 
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Clypeus plainly hit*Lei' than bi’oad, connna-inark 
plainly above niitltlle, a noticeable mass of silveiy 
hah* on lateral lobes and lower clypens somewhat 
obscuring the hair-lobes; marks yellow, hair-lobes 
nearly as broad as elypeal lobe complanata 

11. Spots on .seutellum and first segment; no pale marks 
on propodeinu; enclosure with oblique striae; py- 
gidium oblong cockerelU 

Band on seutellum and first segment; two oblique 
stripes on propodeum behind; enclosure trans¬ 
versely striated; pygidium slender, about equally 
narrowed at each end vanduseei 

Cerceris {Jpiratrix) covmergem Y. & C. 

Viereek and Cockerell, Jour. N. Y. Ent. Soc., 12: 136, 
1904. 

Several from Jacumba, Calif., 12 to 17 August 
(Wheeler); Patagonia, Ariz., 20 Aug. (Bequaert), and 
Apache Cp., Santa Catalina ^Its., Ariz., 25 Jiidy, 5500 feet 
(Bequaert). 

Cerceris (Apiratrix) huachuca sp. nov. 

Male. Black, with snow-white marks. Pace moder¬ 
ately narrow, white, with short white hair, longer at lower 
margin; clypeus scarcely higher than broad, comma-mark 
near middle; elypeal edge short, truncate, hair-lobes not 
quite as broad as elypeal edge; third joint of antennas 
barely longer than fourth, scape above dark, two spots 
on pronotum, not meeting; two on scutellmn, not far 
apart; line on poBtscutellum, two small spots, touching on 
first segment of abdomen; leather broad band on second 
segment, not broadened on sides; narrow band on tip of 
next four segments; pygidium twice as long as broad in 
middle, a little broader above, tip truncate; venter black. 
Very short pale hairs on abdomen, longer on first segment 
above, darkex-, but rather short, on mesonotum. 

Hind femora black almost to tip, second femora and 
first black behind on basal two-thirds; enclosure smootli. 

Length 5 mm. 

From Patagonia, Arizona, 20 August (Bequaert). 
Type M.C.Z. no. 27636. 
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Gerceris (Aphatriv) crioffoni V. & 0. 

Viereck and (^oekcrell, Jour. K. Y. Eiii. Soc., 12: lo9, 
1904. 

Two from Tempo, 31 July, and 2 Ausubt (Beqnacrt). 

Cerceiis (Apiratrix) acantltopliila Ckll. 

Cockerell, Entom., 1897,133. 

Several from Arizona, Tempo, August 1 and 2 (Bo- 
quaert); August 5 (Wkeeler); Tucson, July (Bequaoi’t); 
Tucson, September 1-5 (Carpenter). Two females, 4 
August, from Tempo, agree with the description of C. 
cMlopsidis Vier. & Ckll. and are, T l)eliove, the female of 
acantJiophila. 

Cerceris (Apiratrix) vierecki sp. uov. 

Female. Black. Face with a lai’ge pale yellowish spot 
on middle lobe of clypeus, a spot on outer side of each lat¬ 
eral lobe, a supraclypeal spot, and an elongate spot each 
side by eye. This leaves on each side a black streak be¬ 
tween the supra-clypeal mark and the eye-spot running 
down on the lateral lobe. Basal joint of antennse pale 
beneath, also most of the mandibles, and a small spot be¬ 
hind each eye; most of the anteimse pale below and brown 
above. Pronotum with a spot each side, tegulse, spot 
each side on scutellum, line on postscutellum, all yellow¬ 
ish ; sometimes a spot below tegul®. 

Abdomen with a narrow apical band on the first seg¬ 
ment, a broad band on the second, broadly omarginato in 
front; third and fourth segments with a more broadly 
emarginate band, very narrow in the middle; fifth with 
a narrow apical band, all yellowish; venter unspotted. 
Legs very pale, the femora largely black, front and mid 
pairs with apical fifth pale; hind tibiae with large black 
spot over apical half, and the tarsi (except basitarsi) 
brown. 

Wings faintly infumate, stigma brown, and a broad 
brown streak beyond. Body densely and rather coarsely 
punctate. Hair on face pale and veiy short, that on ver¬ 
tex and thorax longer and darker; propodeum and basal 
se^ent with long white hair, rest of abdomen hardly 
hairy above, and few hairs in the ventral bands. 
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Faee moderately broad, border of mid lobe truncate; 
eneloMire with middle j>roovo, and coarsely transversely 
rida:ed; l)asal sef^ment of abdomen broader than lonj*’, al¬ 
most one-half the apical width of second segment; pygid- 
imn broader at base than at tip, about three times as long 
as wide at tip, sides slightly bowed. 

Length 6 mm. 

Fi-om Tempo, Arizona, 1 August (Bequaert). Type 
iM.C.Z. no. 23544. 

(U'lrcrifi (Apiratrix) cotiifroiis Mickel 

Mickel, Trans. Ainer. Ent. Soc., XLII: 410,1916. 

ypecimens from Tenqie, Aviz., 31 July (Bequaert); 
described from Nebraska and Wyoming, having sjjread 
so far may e-xteud into (Jalifornia. 

('Vrrcivs (Apirafrix) cool'eirlli Vier. 

Yiereck, Proe. Acad. Nat. Sci. Phila., 1902, 731. 

Described from La Jolla, Calif. 

Cerceria (Aplratrix) complanata klickel 

Mickel, Nobr. ITniv. Studies, XVII: 340,1917. 

Described from Auburn, Calif. Specimens from Three 
Rivers, C^dif., 12 to 14 July; and Antioch, Calif., in May 
and.rune. 

(Unrena (Apiralrix) suoivi Bks. 

Banks, Can. Bjitom., 1919, 84. 

Based on males from Tucson, Ariz. (Snow), and San 
Diego (!o., Calif. (Van Duzee). I have also a male from 
Jacumba, Calif., 12 to 17 August (Wheeler), and females 
from Jaeumba, Calif., 12 to 17 August, which are evi¬ 
dently this species. 

They are larger than the males; agree with males in 
lacking a supraclypeal mark, but the clypeus is almost 
wholly pale, the lower edge of mid lobe black, and forming 
a slightly bilobcd rim; lateral lobes with long silveiy hair. 
Two small spots on scutellum (often absent in the male), 
a spot below tegulse (usually absent in male), a spot on 
the pleui*al spine; basal segment with a small ti’ansverse 
line or two small spots (as in one of the male types); rest 
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of abdominal marks are like those of Iho inah*. that oti 
second broad, that on third broken in one fein.ih' (as in 
dll males). Legs have black femora, excepting tips of 
the front and mid pairs. The enclosure is smooth. The 
pygidinm is long, almost to a point below, and witli sides 
much bowed; the front tarsi are flattened. 

Length of $ 10 mm. 

Geioens (Apirattix) vanduzeei Bks 

Banks, Bnll. Mus. Comp. Zool., LXI: 114,1917. 

Types from San Diego Co., Calif., June (Van Dn/ee), 
and also from Claremont, Calif. (Baker). 

Cerceris (Apiratrix) arizonella sp, nov. 

A small very slender male with supraclypeal ai*ed 
wholly pale and wholly united with lateral face-marks, 
the latter do not extend down to mandibles, as the latei’al 
lobes are black, antenn® pale rnf ons, scape beneath wdiite; 
two white spots on pronotmn, nearly meeting; dot on 
tubercle, two spots on scutellum, and a line on postscutel- 
lum, a spot on first segment of abdomen, fairly broad; 
band on second, and narrow, white bands on those behind, 
except that on the sixth segment is veiw faint; venter 
black. 

Except face much hke acanthophila, but more slender. 
Pace more narrow than that species, the elypeus higher 
than broad, from side, evenly convex, lower margin con¬ 
vex; hair-lobes very short; antenna quite slender, third 
joint much longer than fourth, last j’oint but little curved; 
mesonotum coarsely pitted, with uttle very short hair; 
propodeum roughened somewhat transversely, enclosure 
with transverse stria. First segment of abdomen about 
as broad as long, sides slightly rounded, all segments 
coarsely punctate, third and fourth segments of e(iual 
width, pygidium small and slender, base about one-half 
width, tip about half the width of base, rounded, surface 
with a few large punctures. 

In the fore wings the third submarginal cell is no longer 
than broad, beyond it the marginal cell is narrowed 
toward tip. 
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Ijongth 5 min. 

One male from Tempo, Arizona, 1 August (Bequaert). 
Type M.C:A. no. 23538. 

Cerceris (Apiratrix) semiuigra sp. nov. 

Male. Deep black; first and second segments of ab¬ 
domen jet black, no pale marks, third to sixth segments 
inclusive entirely yellow above. Venter with yellow spots 
on sides of segments four to sixth; face with lateral marks 
touching a large spot on clypeus, lateral lobes and face 
above clypeus black; long silvery hairs on face-marks and 
lower face; antenn® rufous, darker toward tip, scape be¬ 
low pale. Two small spots on pronotum, tegulse, two 
fairly large spots on scutellum, all pale yellowish. Hind 
legs almost wholly black, a small pale streak at base of 
tibia above, front and mid legs wholly black on femora; 
tibi» black except yellow on upper side; tarsi pale. Wings 
slightly fumose, darker in front toward tip, stigma brown. 

Face leather wider above than below, clypeus rounded 
above and on sides, almost as long as broad, below con¬ 
vex ; the white hair-lobes very broad, almost meeting in 
middle; a moderately high carina between antennae; an¬ 
terior ocellus liardly larger than others, and about one 
and one-half diameter from them. Antennae short, not 
equal width of head, broader towards tip, third joint 
slender, much longer tlian the fourth. Hair on head and 
raesonotum plainly shorter than usual; enclosure smooth, 
with distinct mid groove. Abdomen i*ather short, first 
segment broader than long, fully one-half of hind width 
of second segment, latter not as long as usual, but broader 
in front at attachment, third segment scarcely broader 
than second. Pygidium about one and one-half times 
as long as broad, tip very bi*oad, truncate, nearly as 
broad as the base, slightly broader in middle, surface 
minutely granulate, and with about ten large punctures. 
Much long white hair on underside of last three segments. 
Fore wings have the mar^nal cell a little narrowed 
toward tip, second submarginal with very short pedicel, 
third a little longer below than broad, outer side bent a 
little near end, not sinuous. 
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Length 7 mm. 

One male from Patagonia, Arizona, 20 Angnst (Bo- 
qnaert). Type Ll.C.Z. no. 27621. 

Cerceris minax ]\Iickol 

Mickel, Nebr. Univ. Studies, XVII: 339,1917. 

I have a paratype from Auburn, Calif.; also closeribod 
from Sacramento. 

Cerceris hesperina Bks. 

Banks, Bull. Mus. Comp. Zool, LXI: 115, 1917. 

Specimens from Ainsworth, 20 July and Yakima Oily, 
2 July, both Wash. (Henshaw), 

C. pudorosa Mickel (Nebr. Fniv. Studies, XVI1: 33)8, 
1917) appears to be a s^monyni; hesprrina has several 
months priority. 


Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig. 15. 
Fig. 16. 
Fig. 17. 
Fig. 18. 
Fig. 19. 
Fig. 20. 
Fig. 21. 
Fig. 22. 


Expl.\nation op Plate 1 

Cerceris atJiene, base of abdomen. 

Cerceris athene, pygidinm, side of head. 

Cerceris completa, base of abdomen. 

Cerceris illotaj teeth on lobe of sixth ventrite. 
Cerceris arno, pygidium, 

Cerceris vicreclci, pygidium, 

Cerceris snowi, pygidium. 

Cerceris calodera^ side-view of abdomen. 

Cerceris illoia, clyiieus. 

Cerceris isohJej clypeus. 

Cerceris convergens, pygidium. 

Cerceris ceqmlis, pygidium. 

Cerceris euryinch^ elypeai process from above. 
Cerceris ihione, 015^)0118 from in front. 

Cerceris melaiithe, pygidium. 

Cerceris femur-ruhriimy clypeus of male. 

Cerceris complanata, head from side. 

Cerceris popitJormn, edge of elypeus. 

Cerceris populorum, teeth on lobe of sixth ventrite 
Cerceris illoia, lobe of fiftli ventrite. 

Cerceris athene, clypeus. 

Cerceris sextoides^ elypeai process from above. 
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NEW SPECIES OF DIPLOSPHYBONID PSEUDO- 
SOOEPIONS FEOM AUSTEALIA^ 


By C. Clayton Hoff 

Department of Zoology and Parasitology, 
Colorado Agricultural and Mechanical College 

Through the kindness of Professor Nathan Banks, the 
writer has been able to study the collections of Australian 
and New Zealand pseudoscorpions deposited in the ^lu- 
seum of Comparative Zoology. The majority of these 
collections were taken by members of the IlaiTard Aus- 
ti'alian Expedition in 1931 and 1932. 

The present paper is concerned only with the diplo- 
sphyronid pseudoseorpions. The specimens have been 
mounted on microscope slides after being cleared in beech- 
wood creosote. Measurements were made with a cali¬ 
brated micrometer ocular and are expressed in milli¬ 
meters. All of the specimens described here have been 
returned to the Musemn of Comparative Zoology. 

Family OLPIID.dB Chamberlin 1930 
Subfamily OiJPnN.aE Banks 1895 
Genus Olpium L. Koch 1873 
Olpium zealandiensis sp. nov. 

Figures 1-3 

Female. Body moderately slender; carapace moder¬ 
ately bi’own, abdomen and legs light yellowish brown, 
palpi deep reddish broum. Length of body 2.7 mm. 
Carapace smooth except weakly developed netlike lines 
on the posterior one-third of the face and along tlie sides. 
Setae sparse, only two setae along the posterior margin of 
the carapace. The two eyes of each side separated by 
less than the diameter of the posterior eye. Lateral 
margins of the carapace weakly convex, posterior margin 
nearly straight. Length of carapace about 0.8 nnn., great¬ 
est width across posterior margin and equal to 0.71 mm., 
ocular width about 0.5 nun. 

1 Published by a grant fiom the Museum of Comparative Zoology at Har¬ 
vard College. 
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Ahdouu'ii elongate with sidch weakly and evenly con¬ 
vex, lengtli 1.9 mni., width 1.05 nun. All to gite,9 equally 
.sclerotic, not divided, surface marked by very faint net- 
like aeulpturing. Bach of the first two tergitos witli four 
setae, more posterior tergitos with six setae, the tenth and 
the eleventh with 10 setae. Hternit<‘S a little more lightly 
pigmented than the tergitos and virtually unsculptured. 
Most sternites with six to 10 very fine acuminate setae; 
sternites not divided. 

Chdicera fairly stout, 0.27 mm. long, width of base 
0.16 mm. Flagellum of three setae, anterior one stout 
and denticulate along the distal one-third; the middle seta 
about two-thirds the length of the distal one and also sub- 
terminally denticulate; the proximal seta inconspicuous, 
less than one-half the length of the middle one, and ap¬ 
parently acuminate. Filed finger gently cmwed, with 
four or five small, retroconical teeth along the distal one- 
half of the inner margin; lamina exterior wide and con¬ 
spicuous ; distal tooth of serrula interior ligulate and with 
finely serrate margin, next tla-eo more proximal teeth 
platyform and with serrate margins, other teeth modified 
to form a velum. Movable eJieliceral finger a little 
curved, fairly .slender; serrula exterior of 20 ligulate 
plates; subapical lobe stout and with two rounded cusps; 
apical tooth no more sclerotic than the rest of the finger; 
galeal seta inserted near the base of the subapical lobe 
and not reaching to the tip of the galea; galea (Fig. 1) 
stout, straight, and with three faiidy stout and little- 
curved terminal and subtemiinal rami; length of movable 
finger 0.2 mm. 

Palps (Fig. 2) moderately stout; polished reddish 
brown in color; investing seta* long, acuminate, and fairly 
numerous; surface smooth except for weakly developed 
granules on the sides of the maxilla?, on the troehanteral 
protuberances, on the central portion of the flexor surface 
of the femur, and along the distal half of the flexor surface 
of the chelal hand. Maxilla 0.44 mm. long, 0.28 mm. wide; 
trochanter 0.40 mm. long, 0.24 mm. wide; femur 0.71 mm. 
long, width 0.26 mm.; tibia 0.71 mm. long, 0.31 mm. wide; 
chela without pedicle 1.16 mm. long, 0.44 mm. wide; chelal 



hand without pedicle 0.60 mm. long, 0.42 mm. deep. From 
the side, chelal hand (Fig. 3) stout, depth little less than 
the width; hand not much narrowed towards the fingers; 
length of movable finger 0.62 mm. Many marginal teeth 
of chelal fingers broken but apparently about 45 conical 
and cuspid teeth distributed along nearly the entire mar¬ 
gin of each finger. 

Legs moderately stout, yellow in color; set® fine and 
acuminate, sparse on the proshnal podomeres but longer 
and more numerous on the distal podomeres; surfaces of 
pedal podomeres apparently unseulptured; tarsal claws 
stout. First leg with pars basalis deepest across the dis¬ 
tal end, length measured along the extensor margin 0.264 
mm., depth 0.13 mm.; pars tibialis stout, extensor mai'ghi 
flatly convex, flexor margin moi-e convex, length measured 
along the extensor margin 0.22 mm., depth 0.143 mm.; 
tibia subcylindrical except in the proximal portion, lengih 
0.30 mm., depth 0.103 nun.; metatarsus subcylindrical, 
length 0.135 mm., depth 0.07 mm.; telotarsus a little deeper 
proximally than distally, length 0.133 mm., depth 0.067 
mm. Fourth leg with extensor margin of femur a little 
flatly convex in the center, more convex near the ends; 
flexor margin of femur more weakly and evenly convex 
than the extensor margin; length of pars basalis 0.23 
mm.; length of pars tibialis measured along the extensor 
margin 0.55 nun., depth 0.265 mm.; lengtli of entire femur 
0.67 mm.; tibia witli extensor margin nearly straight 
except at the proximal end, flexor margin weakly convex, 
length 0.50 mm., depth 0.14 mm.; metalai’sus subcylindri¬ 
cal, with a long tactile seta inserted veiy close to the 
proximal margin, length 0.20 mm., depth 0.095 jmn.; telo¬ 
tarsus subcylindrical, length 0.17 mm., depth 0.078 mm. 

Genital complex very simple; posterior operculum or 
third stemite with four setae. One median and two lateral 
oribiform plates, all small and subequal in size. 

Type locality. The female holotype collected by ^Ii‘. 
0. Archey on Tera Kihi Island, Hauraki Gulf, New Zea¬ 
land, on October 25,1924. 

Remarks. A single species of Olpium, 0. michaelsoui 
Tullgren, 1909, has been reported previously from the 
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Australian ref>iou. Fi-om the dosciiptiou given by Cham¬ 
berlin (1930), it is evident that zcalandieusis differs from 
micJiaelaoni by having much stouter palpal podomeres. 
By compax’ing the pal]) of zt'alandtrui^ifi with the figure 
given by Beioi- (1932, fig. 210) for the palp of michaelsoni, 
it may bo seen that a number of slight differences exist 
between the two forms with respect to the shape of the 
palpal podomeres. 01 phim zmlandiemis may be readily 
separated from other species of the genus by character¬ 
istics of the palpal podomeres. 

Genus X(‘)iolphim Chamberlin 1930 
Xenolpium granulosum sp. nov. 

Figures 4-6 

Female. Body elongate; length 4.65 nun. Carapace 
light brown in color; ])osterior margin nearly straight, 
anterior margin weakly bilol)ed, lateral margins very 
weakly convex to straight behind the eyes; posterior mar¬ 
gin with two setae, each ixlaced some distance anterior to 
the actual margin; anterior margin with four setae; eyes 
prominent; anterior eye separated from the anterior cara- 
pacal margin by moi'o than the diameter of the eye, eyes 
of each pair separated by about one-half the diameter of 
the eye; carapace smooth except for netlike markings 
along the side and weakly developed gi’anules behind the 
eyes; length of carapace 1.08 mm.; posterior and greatest 
width about 0.9 mm.; ocular width 0.5 mm. Abdomen 
much wider than carapace; lateral margins gently con¬ 
vex; lengtli 3.35 mm,, greatest width 1.9 nom. Tergites 
light brown in color, surface virtually smooth; first ter- 
gite with four setae, central tergites with six to eight 
setae; all tei'giles undivided. Hternifes smooth, light 
brown in coloi‘; most sternites witl) eight, some with six 
or 10 marginal setae. 

Chelicera moderately deep brown in color; base fairly 
stout and marked by a few netlike lines on the exterior 
surface; all setae long and acuminate; flagellum of four 
stout blades, each with an almost smooth margin; cheli¬ 
cera 0.29 mm, long, base 0.175 mm. wide. Fixed finger 
with wide and evenly convex lamina exterior; distal one- 
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lialf of inner niargiia witli five oi* six relroconical teeth, 
two other teeth in the inner nuirgin of the apical tooth; 
terminal plate of serrula interior spbielike, the next three 
conical, others fused into a velum, all teeth with entire 
margins. Movable finqer fairly stout, a little curved; 
subapical lobe much smaller than the apical tooth and 
located very close to the latter; serrula exterior- of about 
20 ligulate plates (exact count prevented by broken 
plates); galea (Fig. 4) trifid near base, each branch sim¬ 
ple and fingerlike; galeal seta fairly stout and not reach¬ 
ing to the tip of the galea; movable finger- 0.26 nmi. long. 

Palps (Pig. 5) moderately stout, deep r-eddish brown 
in color; setae acuminate; surface of podomeres very 
weakly granular, with the granules minute and hardly 
discemiWe on the extensor surfaces of all podomeres 
except the trochanter; chelal fingers with surface smooth. 
Maxilla 0.54 mm. long, 0.38 imn. wide; trochanter with 
conical extensor protuberance and a more rounded sub- 
dorsal one, granules of the extensor side confined to the 
protuberances; lengtli of trochanter 0.54 mm., width 0.31 
mm.; femur 0.88 mm. long, 0.35 mm. wide; tibia 0.92 mm. 
long, with 0.37 mm. Chela from the dorsad with hand 
stout, fingers gently curved and well sepai-ated from the 
hand; chela without pedicle 1.58 mm. long, 0.55 mm. -wide; 
chelal hand exclusive of the pedicle 0.85 mm. long, 0.49 
mm. deep; movable finger 0.8 mm. long. From the side, 
chelal hand (Pig. 6) subeylindrical; basal margin rounded 
and blended into the dorsal and ventral margins without 
interruption; fingers fairly slender; each finger with 
about 60 marginal teetli distributed along almost the 
entire finger margin; teeth of the distal portion of each 
row retroconical and with well-developed cusps, those of 
the proximal end of each row rounded and acuspid. 

The legs deep yellow in color; fairly stout; surface ap- 
pai-ently not sculptured; setae long and acuminate, more 
numerous on the distal than on the proximal podomeres ; 
tarsal claws stout. First leg with femoral parts stout, 
margins of pars basalis flatly convex, margins of pars 
tibialis more rounded; length of pars basalis measured 
along the extensor margin 0.285 mm., depth 0.185 mm.; 
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Ijars tibialis measured along tbe extensor margin 0.30 
mm. long', 0.182 mm. deep; tibia with extensor mai'gin 
nearly straight except at the proximal end, weakly convex 
on the flexor margin, ])edicle not developed, length 0.375 
mm., depth 0.118 mm.; metatarsus suhcydindrical but a 
little narrowed distally, length O.IG nmi., depth 0.083 mm.; 
telotarsus like the metatarsus in shape but somewhat 
more slender, length 0.16 mm., depth 0.067 mm. Fourth 
leg with subti’iangular pars basalis, length 0.315 mm., 
depth 0.20 mm.; flexor margin of pars tibialis almos't 
straight, extensor margin flatly convex with a distinct 
angulation ]iear the basal end, length measured along the 
extensor margin 0.78 mm., depth 0.335 nnn.; entire femur 
0.93 mm. long; tibia and tarsal podomeres with shape 
much like the corresponding podomeres of the first leg; 
tibia 0.62 mm. long, 0.175 mm. deep; metatarsus 0.245 mm. 
long, 0.115 mm. deep; telotarsus 0.225 mm. long, 0.095 mm. 
deep; metatarsus with a tactile seta located on the exten¬ 
sor surface near the base of the podomere; telotarsus with 
tAvo tactile setae, one located 0.045 mm. and the other 0.125 
mm. from the proximal margin. 

Genital complex veiy .simple. Second sternite or an¬ 
terior operculum with 11 small marginal setae; third 
sternite or posterior operculum with five marginal setae. 
Small median and lateral cribifonn plates present. 

Type locality. The female holotype from Mullewa, 
Western Australia. Collection made by Dr. W. M. 
'Wheeler on September 20,1931. 

Remarks. Xenolpiuiii gratmlosion. appears closely re¬ 
lated to 0. amboinensis Chamberlin, 1930, from the Dutch 
West Indies. Tlie two species differ by the more slender 
chela, the basally less truncate chelal hand, and the larger 
size of the body in 0. graiiHlo^'^um. 

Family GARYPID.E Hausen 1894 
Subfamily Garxpin.e Simon 1879 
Genus Ganjpus L. Koch 1873 
Garypus longidigitus sp. nov. 

Figures 7, 8 

Female. Body large, stout, 4.4 mm. long; appendages 
long and slender. Carapace light brown in color; surface 
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granular and marked by uetllkc lines; anterior margin 
bilobed, lateral margins weakly convex; eyes large, tin' 
eyes of one side separated l)y less than one ocular diame¬ 
ter; eyes removed from tbe anterior carapacal margin 
by between two and three ocular diameters; transverse 
furrows weakly developed; setae scattered, faii’ly numer¬ 
ous; lengtli of carapace 1.28 mm., greatest width pos- 
tei’iorly and equal to 1.1 mm., ocular width 0.7 nim. Ab¬ 
domen oval-elongate, length 3.1 mm., width about 1.9 mm. 
Tergites 2 to 10 divided; suii'ace sculptured as on the 
carapace; brown in color; setae weak and short; first ter- 
gite with 10 setae, half-tergites of central and posterior 
part of body witli six or seven setae along the posterior 
margin and two or three setae along the lateral margin; 
intertergal membranes and median membranes between 
half-tergites continuous, wide, and marked by w’avy stria- 
tions. Sternites 4 to 10 divided; very lightly pigmented, 
especially anteriorly; sculpturing scalelike or netlike 
and much more weakly developecl than on the tergites; 
setae short, fine, more or less similar in number and ar¬ 
rangement to those of the tergites; intersternal mem¬ 
branes like those of the tergites. Pleuml membraneft 
wide, max’ked by rugose or papillose striations. Stig¬ 
mata placed entirely in the pleural membranes and not 
on the sclerotic sternal halves. 

Clielicera fairly sout, yellowdsh browm in color; length 
0.36 mm., width of base about 0.215 mm. Base quadrate ; 
inner margin with a deep siuuatiou betw'een the base and 
the fixed finger; setae \s. Is, and .s/; located on the promixal 
half of the fixed finger; dorsal surface of base weakly 
sculptured by netlike lines. Flagellum with three stout 
and much flattened blades; the posterior blade two-thirds 
as long as the anterior one, the central blade intermediate' 
in length; each blade denticulate, with the teeth long, 
slender, irregular in distribution and length, and confined 
to the distal two-thirds of each blade. Fixed finger very 
convex, with well-rounded lamina exterior; apical tooth 
very dark brown and sclerotic, with two small denticles 
on the inner surface; inner margin of finger with one or 
two stout, sclerotic, retroeonical distal teeth followed 



P,sci{(^o.scor plots 


43 


lfl471 


proxinially hy tlivco (o fivo weaker, iion-sclorotic, retro- 
eouical teeth becoming progressively smaller in size; dis¬ 
tal plate of serrula interior spiiielike and directed anteri¬ 
orly. MoonbJc fiiifjrr gently curved; apical tooth acute, 
darkly pigmented, and sclerotic; subapical lobe subdi¬ 
vided distally into two acute teeth; galeal seta inserted at 
the level of the subapical lobe and not reaching to the tip 
of the galea; serrula exterior partly broken but probably 
composed of aboiit 25 ligulate plates; galea stout, fairly 
straight, witli six slender and gently curved simple ranii 
confined to the distal one-tlnrd; length of movable cheli- 
ceral finger about 0.31 mm. 

Palps (Fig. 7) slender; yellowish brown except chela 
reddish brown; surface of podomeres except the chelal 
fingers marked by netlike lines and granulations; setae 
fairly numeinus, short, acute, slightly curved, and incon¬ 
spicuous. Maxilla 0.78 nim. long, about 0.5 nun. wide; 
trochanter 0.65 nun. long, 0.38 mm. wide; femur 1.65 mm. 
long, 0.318 mm. wide; tibia 1.38 mm. long, 0.35 mm. wide; 
chela without pedicle 2.65 mm. long, 0.65 mm. wide; depth 
of chela 0.59 mm., length of hand without pedicle 1.1 mm.; 
length of movable finger 1.65 mm. Shape of chela from 
the side and the ari-angement of tactile setae as shown in 
figure 8. Marginal teeth of chelal fingers cuspid, ar¬ 
ranged along the entire finger margin; about 85 teeth on 
the fixed finger, about 70 teeth on the movable finger; 
teeth near each end of the row on each finger more or less 
conical, those of the center of the j-ow on the fixed finger 
retroconical, those of the center of the row of the movable 
finger retroconical to much flattened so that they are mucli 
less acute than the opposing teeth of the fixed finger. 

jM\gs very slender; deep yellow in color; surface marked 
by netlike lines; setae like those of the palpi, except longer 
and more numerous on the flexor surfaces of the tibial 
and tarsal podomeres. First hg with stout trochanter, 
0.33 nun. long, 0.235 mm. deep; pars basalis slender, flexor 
margin nearly straight, extensor margin convex in the 
center, podomere deepest near the distal end, length mea¬ 
sured along the extensor margin 0.62 mm., depth 0.185 
lum.; pars tibialis subcylindrical, length measured along 
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tlie extensor margin 0.39 mm., depth 0.18 mm.; tibia with 
extensor margin convex, flexor margin concave, deepest 
at the distal end, length 0.57 mm., depth 0.135 mm.; meta¬ 
tarsus .subcylindrieal in shape, length 0.38 mm., depth 
0.105 mm.; telotarsus 0.345 mm. long, 0.1 nun. deep. 
Fourth leg with trochanter 0.55 mm. long, 0.24 mm. deep; 
pars basalis suhtriangular in outline, 0.395 mm. long, 0.215 
mm. deep; pars tibialis with veiy weakly convex flexor 
margin continuous with the margin of the pars basalis, 
extensor margin weakly to flatly convex but a little more 
convex basally than distally, length measured along tlie 
extensor margin 0.995 mm., depth 0.275 mm.; entire femur 
1.25 nmi. long; tibia shaped as in the first leg but much 
more slender, length 0.98 mm., depth 0.15 mm.; meta¬ 
tarsus subcylindi’ical but a little narrower across the dis¬ 
tal than the proximal end, length 0.48 mm., depth 0.1.3 
mm.; telotarsus 0.38 mm. long, 0.12 mm. deep. 

Genital complex simple; anterior operculum with 17 
setae, many of which are arranged in a row along the pos¬ 
terior margin; posterior operculum or third sternito with 
eight setae forming a single row; lateral cribiform plates 
smaller than the somewhat fragmented median plate. 

Type locality. TTeier, Hurray Islands, Torres Strait, 
Queensland. Collection made by H. L. Clark on October 
4, 1913. Unfortunately, no ecological data accompany 
the single individual (holotype) in the collection. 

Remarks. This is the first record of the genus Garypus 
L. Kocli from the Australian region and its occurrence 
fulfills a prophecy made by Chamberlin (1934) that the 
genus should be present in Oceania. 

Garypus longidigiim is readily separated from other 
species of the geuus by the characteristics, especially the 
length : width ratios, of the palpal prodomeres. The very 
long and slender chelal fingers are among the most sig¬ 
nificant of the diagnostic features. 

Genus Synsphyromis Chamberlin 1930 

Synsphyronus -f Maorigarypus Chamberlin, 1930, Ann. 
and Mag. Nat. Hist., ser. 10, 5: 616, 617. 

8ynspliyronus+3Iaorigarypii,t Chamberlin, 1931, Stan- 
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ford Univ. Publ., ITniv. Sc>r., Biol. Sei., 7(1): 1.1.'), 151,155, 
20H, 21.5, 228 (figs.). 

Hijiiftplijltonm Cliamberlin + t^ijnsphpronidcc Beier + 
UaorigarypuH Oiiamberlin, B<?iei‘, 1932, Das Tierreicli, 
57: 226, 238. 

Hpnsphyronus omond., Obauiborlin, 194.3, Anu. Ent. 
Soe. Amer., 36 : 488, 489. 

Oenus emendatus. On studying in detail the new spe¬ 
cies described below, it becomes obvious that the species 
belong to the genus Synsphij) onus in spite of the presence 
of seven, instead of eight or nine, tactile setse on the fixed 
finger of the palpal chela. Since Chamberlin (1943) has 
shown that the variable number of tactile sete is not a 
useful diagnostic character in this genus, there is no justi¬ 
fication for the erection of a new genus. As a result, the 
genus Sijnsphyroniis is hereby emended to include forms 
that have seven to nine tactile setae on the fixed cholal 
finger. 

The presence of seven setae on the fixed chelal finger 
indicates relationship to the genus Anagarypus Cliam- 
berlin, 1930. However, the nature of the vestitural setae 
of the palps and the position of tactile seta est of the fixed 
chelal finger preclude assignment of the present three 
species to the genus Anagarypus. 

Sjmsphyronus (Maorigarypus) niger sp. nov. 

Figures 9,10 

Alale- Body, legs, and chelicerae brown in color; palpi 
dark reddish brown; sculpturing of body and appendages 
as in the genus; length of body 3.6 mm. Carapace as in 
the genus; eyes of each side separated by about the lesser 
diameter of the anterior eye; carapacal furrows not evi¬ 
dent ; posterior margin with four setae; length of carapace 
1 nun., greatest width across the posterior margin and 
equal to 1.1 mm., ocular width about 0.6 mm. Tergite 1 
with six setae; each half of tergite 2 and tergite 3 with 
three setae, more posterior tergites with four or five setae 
on each half; tergal setae subclavate to clavate. Stemites 
with sete acuminate to terminally truncate; sete similar 
to those of the tergites in number and arrangement; con- 
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ti’al sternites not divided, anterior and posterioi* ones 
divided. Abdomen stout, 2.6 nim. long, about 1.85 nnu. 
wide. 

Chelicera with cliaetotaxy and flagellum as in the genus; 
length of chelicera 0.25 mm., width of base about 0.16 
min. Inner margin of fixed finger with three or four 
retroconical teeth, inner margin of apical tooth of fixed 
finger with two small denticles. Movable cli eliceral finger 
a little curved; subapical lobe very near the base of the 
apical tooth; serrula exterior of 18 ligulale plates; galea 
relatively short, simple, stout, terminally rounded and 
without rami; length of movable finger 0.19 mm. 

Palps (Fig. 9) veiy similar in outline to those of other 
species of the genus. Setae of maxilla chiefly acmninate; 
setae of the trochanter, femur, and tibia distinctly elavate; 
setae of the chelal hand subelavate to elavate; setae of the 
fingers acuminate and relatively long. Maxilla 0.60 mm. 
long, 0.34 mm. wide; trochanter nearly square in outline 
with the pedicle short and stout, length including pedicle 
0.47 mm., greatest width taken at about a right angle with 
the longitudinal axis 0.37 mm.; femur 1.07 mm. long, 
width 0.30 mm.; tibia 0.81 mm. long, 0.325 mm. wide; chela 
basally truncate and little convex, fingers very slender in 
relation to the hand and gently cuived; length of chela 
without pedicle 1.52 mm., "width 0.44 mm.; length of hand 
without pedicle 0.83 nun., depth of chelal hand 0.36 imn.; 
length of movable finger 0.70 mm. Marginal teeth of the 
chelal fingers conical to retroconical in ^e distal part of 
the row of each finger, much flattened in the proximal 
portion of each row; eirsps poorly developed; about 35 
teeth on the movable finger, about 45 on the fixed finger. 
Tactile seta arranged as showm in figure 10. 

Legs dark brown in color, with the more distal podo- 
meres somewhat dusky; setae of femoral pai'ts and the ex¬ 
tensor margins of the more distal podomeres elavate, 
being conspicuously long and club-shaped on the tarsal 
podomei*es of the fourth leg; setae of the flexor surface of 
the tibial and tarsal podomeres acuminate; tarsal claws 
moderately stout. First leg with trochanter 0.^5 mm. 
long, 0.175 nun. deep; pars basalis with flexor margin 
more or less evenly convex, 0.253 mm. long, 0.163 -mTifi. 



1947] 


Psetifloxcorjjioux 


47 


deep; pars tibialis with evenly convex extensor margin, 
flexor margin bulging near the center; length 0.285 mm., 
depth 0.19 mm.; tibia as in other species of the genus, 
length 0.335 mm., depth 0.125 mm.; metatarsus suboylin- 
drical, length 0.158 mm., depth 0.095 mm.; telotarsus with 
botli^ margins a little convex, length 0.145 mm,, depth 
0.075 mm. Fourth leg with extensor margin of the tro¬ 
chanter evenly convex, length 0.365 mm., depth 0.17 mm.; 
pars basalis subtriangular in shape, 0.265 mm. long, 0.19 
nun. deep; para tibialis with extensor margin more or less 
evenly but not strongly convex, flexor margin nearly 
straight and continuous with the flexor margin of the pars 
basalis, greatest length 0.61 mm., depth 0.245 mm.; entire 
femur 0.80 mm. long; tibia vei-y weakly S-shaped, length 
0,49 mm., greatest depth in the distal half and equal to 
0.14 mm.; metatarsus subeylindrical, 0.195 mm. long, 0.102 
mm. deep; telotarsus stout, length 0.19 nun., depth 0.10 
mm. 

Genital complex with the anterior operculum asetace- 
ous except for six small acuminate setae just anterior to 
the genital pore; posterior operculiun with seven or eight 
small setae approximate to the genital pore and five longer 
setae along the posterior margin. Both opercula with 
numerous slitlike lyrifissures. 

Type locality. The single male, tlie holotype, collected 
by T)i‘. P. J. Darlington on November 30, 1931, at Ade¬ 
laide, South Australia. 

Remarks. The present species differs from all pre¬ 
viously described species of the subgenus Maorigarypna 
by having two rather than one or three tactile setae on 
the movable chelal finger and differs from all described 
species of the genus Sgnuphgronux by having only seven 
tactile seta' on the fixed chelal finger, fiynsphgronus 
iiiger is similar in these charactej's to H. magnus described 
below. [Methods of separating these two species will be 
given under the description of the latter. 

S3ntisphyronus (Maorigarypus) magnus sp. nov. 

Figures 11,12 

Female. Vei’y large; body ovate in general shape; 
abdomen, cai’apace, and legs light to medium brown; palpi 



deep reddish brown; &eiilpturini> ins typical in niembers 
of the genns; body 4.45 mm. long. Carapace as in the 
genus; anterior eye of each side narrowly elliptical and 
separated from the posterior eye by about twice the lesser 
diameter of the anterior eye; a heavily sclerotized keel or 
ridge between the eyes, reaching its greatest development 
at the anterior border of the posterior eye; anterior eye 
removed from the anterior carapaoal margin by a dis¬ 
tance equal to four or five times the diameter of the pos¬ 
terior eye; lateral margins of carapace gently and evenly 
convex; posterior margin with six marginal setae; length 
of carapace 1.35 mm.; greatest width along the posterior 
margin and equal to 1.5 mm.; ocular breadth about 0.8 
mm. Ter git es 2 through 10 divided; tergites 4 through 
10 with each tergal half marked by a centrally located 
and more deeply pigmented spot; setae subclavate, ter¬ 
minally truncate but not much widened; tergites 1 and 2 
with eight setae; other tergites with 10 to 16 setae. Stet- 
nites 5 through 10 marked by pigmented spots sunilar to 
those of the tergites; division of some sternites weakly 
indicated; stemite 4 with eight marginal setae; setae of 
other_ sternites ranging from 10 to 14; setae of anterior 
sternites acuminate, some setae of posterior sternites 
weakly subclavate. Abdomen stout; ll imn. long, about 
2.5 mm. wide. 

Ghelicera as usual in members of the genus; longest 
blade of flagellmn with three or four slender and long 
dentations placed a little distal to the midpoint; length 
of chelicera between 0.35 and 0.36 mm., width of base 
0.21-0.22 mm.; length of movable finger about 0.26 mm. 
Fixed finger with relatively narrow lamina exterior; four 
retro^nical teeth on the distal half of the inner finger 
margin, two smaller denticles on the inner margin of the 
apical tooth. Movable finger little curved; subapical lobe 
poorly developed, located approximate to the apical 
tooth; apical tooth little sclerotic; galea gently curved, 
simple, stout, terminally rounded and blunt, with con¬ 
spicuous gland ducts passing from the base to the tip ; 
serrula exterior of 19 ligulate plates; galeal seta not 
reaching nearly to the tip of the galea. 
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PalpK (Fift’. 11) with sculpturhij? aucl general sliape of 
podoineves as usual in nieiubers of the genus; setae of the 
maxillae weakly suhclavato like those of the tergites; setae 
of all other podomeres of the palp, including both margins 
of the ehclal hand, short, stout, clavate, and fairly numer¬ 
ous; seta* of the chelal fingers acuminate. Maxilla 0.81 
mni. long, 0.46 mm. wide; trochanter including pedicle 
0.67 mni. long, greatest width measured at about a right 
angle to the longitudinal axis 0.51 mm.; femur 1.50 mm, 
long, 0.59 umi. wide; tibia 1.17 mm, long, 0,42 mm. wide; 
length of chela without pedicle 2.05 imn., width 0.63 
mui.; length of hand without pedicle 1.16 mm., depth 0.53 
mm.; len^i of movable fingers 0.97 mm. Marginal teeth 
of chelal fingers weakly retroconical and strongly cusped 
in the distal pai‘t of tlie row, but flattened and acuspid in 
tlie proximal poi’tion of the row of each finger; about 40 
teeth on tlie movable finger and about 45 on the fixed 
finger. ^Movable finger with two tactile setae, the fixed 
finger with seven, distributed as shown in figure 12. 

Leffti as typical in the mhgeaxiR Maorigarypus; anterior 
legs stout, posterior legs i*elatively slender; yellowish 
brown in color; tarsal claws moderately stout; setae of the 
femur and the extensor margins of the tibial and tarsal 
podomeres sliort and subclavate to clavate, setae of the 
flexor margins of the tibial and tarsal podomeres acumi¬ 
nate and relatively long. First leg with flexor margin of 
ti'ochanter evenly covex, 0.35 mm. long, 0.25 mm. deep; 
pars basalis with both extensor and flexor margins weaMy 
convex, the flexor flatly so, length measured along the 
extensor mai’gin 0.35 nim., depth 0.24 mm.; pars tibialis 
subfusifonn, lengtli 0.40 mm., depth 0.27 mm.; tibia stout, 
the extensor margin weakly concave except in the proxi¬ 
mal ono-fourth, flexor margin convex, length 0.50 mm., 
depth 0.175 mm.; tarsal i)odomeres subcylindrioal; meta¬ 
tarsus 0.21 mm. long, 0.13 mm. deep; telotarsus 0.225 mm. 
long, depth 0.11 mm. Fourth leg with extensor margin of 
troclianter highly arched or eovex, flexor margin weakly 
but evenly convex, length 0.52 mm., depth 0.265 mm.; 
pars basaiis subtriangular, 0.355 mm. long, 0.23 mm. deep; 
pars tibialis with extensor margin flatly convex, flexor 
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margin weakly concave and continuourf witli that of the 
pars basalis; length of pars tibialis measured along Ihe 
extensor side 0.91 mm., depth 0.28 mm.; entire femur 1.1(5 
ram. in length; tibia weaMy S-ahaped, lengtli 0.75 mm., 
depth 0.18 mm.; both tarsal podomeres subcyliudrical; 
lengih of metatarsus 0.275 mm., depth 0.135 mm.; telo- 
tarsus 0.28 mm. long, depth 0.13 mm. 

Genital complex simple, opercula little differentiated; 
anterior operculum with eight sete, chiefly along the 
medial portion of the posterior margin; posterior opercu¬ 
lum with nine marginal setas; cribiform plates relatively 
large; two median plates with one located anterior to the 
other, the posterior one the smaller; lateral plates sub¬ 
equal in size to the larger of the median plates. 

Type locality. A single specimen, the female holotypo, 
in a collection taken by Dr. P. J. Darlington in November, 
1931, on the Margaret Eiver, Western Australia. 

Remarks. The present species may be separated from 
other members of the subgenus Maorigarypiis, except /?. 
niger, by the reduced number of tactile setae on tlie fixed 
chelal finger and by the presence of two tactile setae on 
the movable finger. From 8. niger, 8. magnm may be 
separated by the larger size of the body and appendicular 
podomeres, differences in shape of tlie palpal tibia, and 
differences in the nature of the carapacal eyes and the 
teeth of the chelal fingers, as well as other specifically 
significant characteristics. 

Synsphyronus (S3msphyronus) callus sp. UOV. 

Figures 13-15 

Female. Description based on two individuals, the 
holotype and one female paratjqpe. Measurements of tlu* 
paratjrpe are given in parentheses immediately after the 
corresponding measurements for the holotype whenever 
the two show significant difference. Body ovate; body, 
carapace, and legs light to moderately brown; palps 
deeper brown in color; sculpturing as typical in members 
of the genus; anterior legs somewhat stout, posterior legs 
relatively more slender; body 3.3 (3.25) mm. long. Cara¬ 
pace as usual in the genus; eyes of each side separated by 
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al)out the diniueter of the anterior eye, a sclerotic keel 
or lidge just anterior to the posterior eye; anterior eye 
of each side more or less circular in outline, posterior eye 
a little elliptical; four seta' aloiu> the posterior margin of 
the carapace; carapace 0.9 (0.95) mm. long, 0.1 mm. wide; 
ocular breadth about 0.55 mm. Teigite^ except the first 
divided; tergites 1 and 2 with four setae, greatest number 
of setae on any tergite is eight; all setae subclavate; ter¬ 
gites 4 through 10 with a pigmented spot on each half- 
tergite. Hteriufes 4 and 5 nearly entire, sternites 6 
through 10 divided; sternites 5 through 10 with darkly 
pigmented spots much as on the tergites; most sternites 
with six setae, a few with eight setae; setae of anterior ster¬ 
nites usually acuminate, those of posterior sternites 
weakly subclavate. Abdomen oval in general shape, 
length about 2.4 mm., breadth about 1.9 mm. 

Chelicera as usual in the genus; flagellum with the two 
short blades little more than one-fourth as long as the 
longest blade; the longest flagellar blade with one to three 
slender denticles near the center of the anterior niai'gin; 
length of the chelicera about 0.23 mm., width of base 0.15 
to 0.16 mm.; movable finger 0.165 (0.185) nun. long. 
Fixed cheliceral finger with three retroconical teeth on 
the distal half of the inner margin; inner margin of the 
apical tooth nearly edentate; apical tooth stout, termi¬ 
nally blunt; lamina exterior narrow. Movable cheliceral 
finger little curved, outer margin nearly straight; sub- 
apical lobe blunt, not well developed, approximate to the 
apical tooth in position; serrula exterior of 19 to 21 ligu- 
late plates (condition and position of specimens preclude 
exact count); galea broken in all specimens, but evidently 
stout. 

Palps (Fig. 13) with setae of maxilla acuminate to sub¬ 
clavate ; setae of chelal fingers acuminate; all other palpal 
setae clavate and relatively long; podomeres with the usual 
pseudodenu and sculpturing. Maxilla 0.47 (0.49) mm. 
long, 0.30 mm. wide; trochainter 0.42 mm. long, width at 
right angles to greatest length 0.34 (0.33) mm., width 
across the distal end 0.27 mm.; femur 0.98 mm. in length, 
>0.245 (0.25) mm. in width; tibia with length 0.73 (0,74) 
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nnn., widtli 0.27 (0.28) inin.; leiiglili of chela without pctliele 
1.88 (1.43) mm., width 0.39 (0.375) mm.; chelal hand with¬ 
out-pedicle 0.68 (0.7) mm. long, 0.33 mm. deep; movable 
finger 0.7 (0.75) mm. in length. Chelal teeth vetroconical 
and cufcjpid at the distal end of the row of each finger, coni¬ 
cal to romided and acuspid at the proximal end of the row; 
fixed finger with 45 to 50 teeth, movable finger with about 
35 teeth. Movable finger with one tactile seta, fixed finger 
with seven; setae distributed as indicated in figuve 14. 

Legs as in the subgenus tiynsphyronns 'except that the 
tarsus of one or more legs may have a suture dividing the 
tarsus into two parts, which, however, are never articu¬ 
late ; incompletely fused metatarsus and telotarsus may 
occur on the same animal as has some of the tarsal podo- 
meres completely fused; tarsal claws stout; pedal cha>to- 
taxy much as in 8. niger desci'ibed above. First ley fairly 
stout; trochanter 0.235 nnn. long, 0.16 mm. deep; pars 
basalis with extensor margin nearly straight, flexor mar¬ 
gin weakly convex, length 0.26 mm., depth 0.135 mm.; pars 
tibialis with extensor margin nearly straight except near 
the proxunal end in the holotype but somewhat evenly 
convex in the paratype, flexor marghi moderately convex, 
length 0.25 mm., depth 0.16 nmi.; tibia with extensor mar¬ 
gin nearly straight, length 0.31 mm., depth 0.105 mni.; 
miotarsus (fused metatarsus and telotarsus) 0.285 (0.305) 
nnn. long, 0.08 mm. deep. Fourth leg relatively slender; 
trochanter about 0.34 mm. long (broken in holotype and 
lengtli not determined), 0.16 (0.17) mm. deep; pars basalis 
with a slight protuberance at the distal end of the nearly 
straight flexor margin, 0.275 mm. long, 0.16 mm. deep ; 
pars tibialis with extensor margin a little flatly convex 
except at the ends, flexor margin nearly straight, lengtli 
0.55 (0.54) mm., depth0.19 (0.185) mm.; entire femur 0,75 
(0.74) mm. long; tibia weakly S-shaped, length 0.52 mm., 
depth 0.115 (0.11) mm.; miotarsus subcylindi’ical or a 
little fusiform, 0.38 (0.39) mm. long, 0.095 (0.09) mm, 
deep. 

Genital complex simple, anterior operculum with six 
setae, posterior operculum with six (paratype) or eight 
(holotype) setae; two median cribifonn plates, ari'anged 
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QUO behind the other and witli two or three very small 
acceKsory plates between; lateral plates subequal to or 
smaller than the ant(‘rior median plate. 

Tritonymph. A sinf>ie nymph, probably a tritonymph. 
Similar to the adult in g-enoral appearance and many de¬ 
tails ; appendages stouten- and, especially the palpi, a little 
lighter in color; body 2.4 mm. long. Carapace 0.73 mm. 
long, 0.89 mm. wide across the posterior margin, ocular 
breadth about 0.45 mm. Chclicera much as in the adult; 
galea (Fig. 15) bifurcated at the very tip; serrula extei-ior 
of 16 plates. Palpi in general as in the adult, except podo- 
meres somewhat siualler and stouter; femur 0.73 mm. 
long, 0.195 mm. wide; tibia 0.53 mm. long, 0.23 mm. wide; 
chela including pedicle 1.02 mm. in length, 0.30 mm. in 
width; length of liand includmg pedicle 0.53 mm.; movable 
finger 0.52 mm. long. Movable chelal finger with about 
25 marginal teeth; one tactile seta, probably t, located 
somewhat distal to the midpoint of the finger. Fixed 
chelal finger with about 35 marginal teeth; six tactile aetsp 
present and distributed as follows: et about one-third of 
the finger length from the tip; it on a level about one areo¬ 
lar diameter proximal to et; est located a little distal to 
the basal one-third of the finger; ist (?) and ib situated a 
little more than one-fifth of the finger length from the 
base of the finger and separated by less than one areolar 
diameter; a single exterior seta (probably eb) located 
near the base of the finger and considerably proximal to 
the level of ib. Lega similar to those of the adult but 
podomeres smaller and somewhat stouter. 

Type locality. Australia. The female holotype from 
a collection taken on Rottnest Island, Western Australia, 
in Deconber, 1931, by nunnbers of the Hai-vard Australian 
Expedition; tlie female paratj-pe collected by Dr. P. J. 
Darlington at dottosloe Beach, near Perth, Westei-n Aus¬ 
tralia, on October 17, 1931; and the paratype nymph in 
a collection tnade by Dr. Darlington on October 24,1931, 
at Rottnest Island, Western Australia. 

E emarks. Pynsphyronus call us is unique among meni- 
bers of the genus by having a eombmation of one tactile 
seta on the movable chelal finger and seven, tactile setse 
on the fixed chelal finger. 
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Explanation op Plates 2 and 3 

Drawings were made with the aid of a camera lucida. The tactile setae 
are omitted from most of the dorsal views of the palpi and the marginal teeth 
are omitted from the exterior •views of the chelss. 

Plate 2 

Fig. 1. Olpiiim zealandiensis sp. nov., galea, female holotype. 

Fig. 2. Olpium zeedandiensis sp. nov., dorsal -view of palp, female holotype. 
Fig. 3. Olpium ceedandienhis sp. nov., exterior view of chela, female 
holotype. 

Fig. 4. Xenolpium granulomim sp. nov., tip of movable cheliceral 6ngei* 
and galea, female holotype. 

F^. 5, Xenolpium gran ulosu m sp. nov., dorsal view of palp, female holotype. 
Fig. 6, Xenolpium granulobum sp. nov., exterior view of chela, female 
holotype. 

Fig. 7, Garypus longidigitus sp, nov., dorsal view of palp, female holotype. 
Fig, 8. Garypus longidigitus sp. nov., exterior view of chela, female 
holotype. 

Plate 3 

Fig. 9. Synspliyromis rugcr sp. nov., dorsal view of palp, male holotype. 
Fig. 10. Synsphyronus iiiger sp. nov., exterior view of chela, male holotype. 
Fig. 11. Synsphyronus magnus sp. nov., dorsal view of palp, female holotype. 
Fig. 12. Synsphyronus magnus sp. nov., exterior view of chela, female 
holotype. 

Fig. 13. Synsphyronus callus sp. nov., dorsal view of palp, female holotype. 
F^. 14. Synsphyronus callus sp. nov., lateral ■vie-w of chela, female holotype- 
Fig. 15. Synsphyronus callus sp. nov., galea, nyniphal para type. 
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THE GENES CJJjLlCTlTA (LEPIDOPTEEA, 
LYGGENIM)^ 

By Rokeut G. Wund 
Berkeley, California 
and 

Hamby K. CnEisrcH 
Cambridge, ^lassaclinsetts 

In 1908 Betliune-Baker erected tlie geirus Callictita for 
a single and very distinct new species, cyara, from tbe 
Angabnnga River, British New Guinea. Eight years 
later Joicey and Talbot extended tbe range of this species 
by adding a new subspecies, albiplaga, from the Wandam- 
nien Alts, of Dutch New Guinea. Peculiarly, in Seitz’ 
addenda to Volume 9 of the Alacrolepidoptera of the 
AVorld (1927) appears this same name albiplaga, but 
credited to Fruhstorfer, i.L, with no mention of Joicey 
and Talbot whatsoever. Seitz hgured the form, but gave 
no locality. His illustration looks suspiciously similar 
to that of Joicey and Talbot. 

Fruhstorfer in Seitz {loc. cit. ififr.) gives the following 
diagnosis of the genus; ‘'Structure of the fore wings dif¬ 
ferent from Casfaliii!^ by the first subcostal immediately 
disaijpearing in the costal and crossing it. The subcostal 
fork is shorter, its l)ranchos more closely together than 
in (\t.sfalhtn or Taraka. Fore wing exhibits a roundish, 
large, discal black androconial area. Clasping organs 
liighly specialized, oedeagus canaliculate as in Upolampes. 
ITneu's remarkably feeble, short, narrow, but with very 
long apophysis. Valve trumpet-like, distally wide open, 
with a sliarp dorsal tooth, everywhei'e extremely long¬ 
haired.” 

Callictita Bethune-Baker 

Bethune-Baker, 1908, P.Z.S., 1908: 118. Genotype (by 

monotypy), Callictita cyara B.-B. 

Fruhstorfer, 1923, [in] Seitz, Alacrolep. World, 9: 891. 

1 Published by a giant fiom the Museum of Comparative Zoology at Har- 
vai d College. 
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Apparently this genus is distributed from one end of 
New Guinea to the other, but only in the inouutaius. 

Callictita cyara cyara Bethuno-Bakor 

Callictita cyara Bethuue-Baker, 1908, P.Z.S., 1908: 119, 
pi. 8, fig. 1; Fruhstorfer, 1923, finl Seitz, Macrolep. 
World, 9: 891, pi. 145k. 

Callictita alhiplaga {nec albiplaga Joieey and Talbot): 
Jordan, 1930, Proc. Ent. Soc. London, 5: 60. 

The species was described originally from the Anga- 
bunga Eiver and Owgarra, in eastern New Guinea. Fruh¬ 
storfer {loc. cit.) records it as well from Mt. Gelu (1100 
meters) in eastern New Guinea, and Jordan (Joe. cit.) 
gives the Edie Eiver, west side of the Herzog Mts., east¬ 
ern New Guinea, April (?). In the Aluseum of Compara¬ 
tive Zoology is a series of 18 specimens from Mt. !Misim 
(6000 feet), Morohe District, eastern New Guinea, taken 
Jan.-Mareh, 1933, by Herbert Stevens. 

Males above with the fore wing bright iridescent violet, 
with a central patch of jet black scales, and a narrow black 
outer marginal border. Hind wing is black-brown en¬ 
tirely, save for a central white patch, about the same size 
as the discal black patch of the fore wing. 

Females above similar, save for: the slightly larger, 
somewhat less intense black discal patch of the fore wing 
abovethe much broader outer marginal border, and the 
extension of this border in on the inner margin to the 
base, where it thickens up to the lower Dc. The hind 
wing is largely white, with a border of black-brown com¬ 
pletely surrounding the wing, on costa, outer margin and 
inner margin, including the base. On the outer margin, 
near the anal angle, just outward of this band is a row of 
two or three white internervural dashes. A tail at C^u2. 

Underside of male is white on both wings. The fore 
wing is crossed by four bands of black-brown, one on the 
margin, to 2A, one post-discal to Cu2, one discal to inner 
margin, and a basal one, covering the whole base, save for 
a costal dash of white. Hind wing has an irregular heavy 
dark bpd running from costa near base, across base, and 
along inner margin, frequently showing white within it 
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(evidently ixnnnauts of white centcriuf!; of spots). On 
the costa is a small triangular dark spot, reaching Rs, 
and rarely Ml. Outer mai’gin brown, witli occasional 
marginal white spots, particularly in M3-Cul. In Cul- 
011*2 is a .'jet-black marghial spot, I’inged with metallic 
green, strongest basally, and rather weak outwardly, and 
in Ou2-2A is a .'jet-blaek dash, basally lined with a metal¬ 
lic green bar. 

Females similar, but with the bar on the inner margin 
lacking the white, or almost lacking it. The costal tri¬ 
angular spot constantly roaches 1 instead of Rs. 

Ilrmarkff. The male of the typical subspecies is ap¬ 
parently described here for the first time. Bethune- 
Baker erroneously soxed his specimens as males. Jordan 
(loc. cit.) evidently based his Edie River record of “alhi- 
plaga Frulist.” on males of this subspecies, though he 
failed to describe them. 

]\rales of the three subspecies {cyara, albiplaga, and 
arfakiaua) do not seem to differ on the upper surfaces, 
and only more material will tell whether the same is true 
of the females. 

The real difference between the subspecies lies on the 
under surface. The pattern here varies consistently. 
From albiplaga the typical subspecies may be told by the 
more scalloped outer marginal border of the former, and 
the consequent increase in white outward of it. The band 
on the inner margin is in albiplaga more broken up into 
spots. In general, thei'e appears to be a decrease in the 
amount of black in albiplaga in the hind wing below, but 
on the fore wing there is, if anjffhing, an increase. 

Typical cyara may bo separated from arfakiana by the 
latter’s smaller size, and the presence of two well-defined 
costal spots on the hind wing below, instead of one as in 
cyara. There is on this surface more metallic sealing in 
arfakiana, near the anal angle. 

Callkfita cyara albiplaga Joicey and Talbot 

Callictita cyara albiplaga Joicey and Talbot, 1916, Ann. 

Mag. Nat. Hist., (8)17: 80, pi. 7, fig. 5. 

Callictita cyara albiplaga Seitz, 1927, Macrolep. "World, 

9:1114,131.147b. 
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Described from tlie TTandamnien Mts. in Dutch New 
Guinea at an elevation of 3-4000 feet. 

Differs from ci/ara in characters mentioned under that 
subspecies. From arfakiana it may be told by the more 
scalloped outer marginal border on the hind wing below, 
the defined spots on the inner margin and the single iso¬ 
lated spot on the costa (rather tlian two, as in arfakiana). 

No specimens of this subspecies have been seen, but it 
is well described and illustrated, in eoloi', by Joieey and 
Talbot. 

Callictita cyara arfakiana, new subspecies 
Uppbbside ; 

Male. Fore wing brilliant iridescent purple. Outer 
margin narrowly black-brown. A large central patch of 
jet-black raised scales. Hind wing black-brown with a 
central white patch. At Cul-Cu2 in one specimen is a 
suggestion of a pale spot. A tail at Cu2. 

Underside ; 

Male. Fore wing white, crossed by four brown bands, 
one on the outer margin (with a faint streak of white out¬ 
ward of it), one post-discal (fusing with tlie first at Cu2), 
one discal (swelling at the inner margin and fusing with 
the basal), and a basal (which includes the whole base 
save for a small costal creamy bar). Hind loing white, 
with a long bar of black-brown running from costa at base 
to just basad of the anal angle, spotted infrequently with 
white. On the costa are two triangular spots, the inner 
reaching the center of the cell, the outer reaching Ml near 
the cell-end. On the outer margin is a band of brown 
from outer angle to 1M3, from j\13 to anal angle becoming 
differentiated into three black spots ringed with metallic 
blue-green. Marginal to the whole band is a narrow line 
of white, thicker m M3-C’ul and Cu2-2A. 

Length of fore wing: Male, 11-11.5 mm. 

Holotype, male, Mt. Siwi, Arfak, Dutch New Guinea, 
800 meters. May 4,1928 (Dr. E. Mayr). 

Paratype, one male, same locality and collector, April- 
June, 1928. 
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Holot%p(' and paiatype iu the American TMubenm of 
Natural History. , 

llcmaih'^. DifTc'rs From both other suhspecieb in ita 
smaller size, the i>resence of two, instead of one, costal 
spots on the hind wiuit below, and the large amount of 
metallic scaling near the anal angle of this wing below. 
DifFereuces between wi/oAand each of the other two 
aie discussed nioi'e fully above. 



FIELD XOTES ON TABANUS NIGRO- 
VITTATUB ilACQlTART^ 

Bv N. S. Bailey 
Cambridge, Mass. 

This horsefly was the subject of an intensive study tiiat 
was stai'ted in mid-July, 1946, and was suspended only 
with the advent of winter. The fly might well be called 
the Saltmarsh Greenhead since its immature stages are 
evidently quite dependent on the conditions of the 
tina zones for their development. "Wherever expansive 
salt marshes occur—^fi'om Nova Scotia to Texas—this 
insect is known and may become locally abundant. At 
such times it is extremely annoying to man and to do¬ 
mestic animals. Despite its general coastal distiubution 
and common occurrence, the literature recoi'ds only 
meagre details of its life history or of its specific require¬ 
ments. This paper reports some initial results of the 
current investigation. 

Abundance. Two incidents will seiwe to emphasize 
how abundant the species is at the height of its season. 
In Essex County, Massachusetts they appear about the 
first of July each year and are at their peak for the last 
three weeks of that month. Usually there is a marked 
decline in their numbers by early August. The decline 
is augmented when a northeast storm brings a spell of 
unseasonably cold, wet weather. The past summer was 
typical in this respect. 

My real introduction to this species came on the warm, 
sunny aftenioon of July fifteenth. A call was made at 
the fann of Mr. ilartin Burns on IT. S. Eoute 1 in Now- 
burjL He was found mowing a field that lies above and 
just south of the Parker Eiver. Two sturdy grey horses 

1 This investigation of the biology of T, nlgrovUtaius is being conducted 
for a joint board of the Btate Department of Public Health and the State 
Heelamation Board with a grant from the Massachusetts Legislature* I 
wish to acknowledge the generosity of Dr. Joseph 0. Bequaert, Curator of 
Insects in the Museum of Comparative Zoology, who freely devoted his time 
to the determination of the Tabanidse and liberally assisted me in many other 
ways. For the progress of this study I am greatly indebted to his friendly 
guidance. 
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were liitched to tlio niowhi 4 > luacliine. Tabanids were 
swarming around tlio patient aniinalH. Practically all 
were Tahanns ingroviftatm, altlioiigli a few other types 
—^notably T. atratm and Chrysops species—^were ob¬ 
served. The team was flecked with blood from tlie fly 
bites. The clots showed plainly on their light coats and 
gave an indication of favored feeding areas. In order 
of decreasing frequency, the chest region, the head and 
neck, the median side of the upper legs, the flanks, and the 
belly I’ecoived most attention from the flies. However, 
the Tabanids were all over them and allowed them no 
respite. They were experienced horses and maintained 
a remarkable eahn considering the severity of the inces¬ 
sant attack. 

It has long been known tliat such conspicuous objects 
as automobiles attract Tabanids. July eighteenth was 
another bright, warm day. After lunch the writer drove 
out Argilla Road towards Crane’s Beach, Ipswich. 
Where the road crosses Pox Creek its bed is raised well 
above the marshes. The coupe was parked just beyond 
the bridge while some observations were made. On re¬ 
turning to the car an astounding number of greenheads 
were noted in it. The thought of making a timed collec¬ 
tion suggested itself. The results are numerically em¬ 
phatic. They give graphic evidence of the abundance of 
the Saltmarsh Greenhead under favorable circumstances. 
In fifteen minutes actual collecting time a total of 475 flies 
were taken by simply lifting a half-pint bottle, containing 
some alcohol, under them when they alighted on the inner 
roof covering. The disturbance caused tliem to fly down¬ 
ward into the liquid which quickly dispatched them. This 
collectiug, at the rate of more than thirty a minute, could 
unquestionably have been continued much longer without 
noticeably diminishing the supply. 

Mating. The mating of Tabanids is seldom observed. 
On one occasion only it was my privilege to find several 
pairs of T. nigrovittatus in copulation. At that time, im- 
fortunately, the rarity of such an event was not realized 
or more attention would have been given to details. The 
moming of July twenty-fifth was very warm, humid, and 
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hazy-bright. There waa still some fog lingering over the 
marsh at Oonomo Point, Essex, when I arrived at nine- 
thirty. On approaching the Point, a sharp left turn was 
made over a small but abrupt rise from which the road 
falls quickly away to the tide lino. The first cottage on 
the left was surrounded on three sides by salt marsh. 
There was a convenient place to park in front of it. Im¬ 
mediately after getting out on the marsh a continuous low 
buzzing sound was noted. Then swarms of greenheads 
were seen hovering just a few inches above tlie dense 
cover of the fine marsh grass {Spartina pateuts). On the 
far side of the cottage a slight depression was discovered 
where a small, sparse patch of the larger and coarser 
Spartina alterniflora stood. On the upper surface of the 
broader blades of these plants some mating pairs of 
greenheads were seen. One was resting on tlie back of 
the other with its head about over the mesothorax of the 
mate beneath. Although it was possible to approach the 
paired flies more closely than is usual with individuals, 
they remained alert and were not too easy to catch with 
the net. The carrier could still take off readily and fly 
rather well. If disturbed they would move to another 
plant two or three yards away while retaining their rela¬ 
tionship. Four or five pairs were caught there and they 
included the first males taken. Another stop was made 
at the same place on August sixth. In the thirty or forty 
minutes then spent on the marsh only five or six flies W'ere 
seen. This time the owner of the cottage mentioned above 
was there. After explaining the purpose of the visit to 
him, Mr. Derby remarked that a carpenter he had eng-aged 
to work on the building in a previous year had told him of 
the hum produced by the hovermg flies. This volunteered 
information was of interest in the light of my own experi¬ 
ence. That spot is apparently a regular mating place foi- 
this species. 
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EARLY INSECT LIFE" 

Bt Feank M, Caspbntbb 
Harvard University 

Most entomologists, whether concerned with insect con¬ 
trol or taxonomy, are convinced that we have enough 
living insects to contend with, without bothering about 
those of prehistoric limes. Paradoxical as it may be, how¬ 
ever, man apparently owes his very existence to the early 
insects. Some throe hundred million years ago, as the 
first Amphibia abandoned the aquatic environment of 
their ancestors and explored the possibilities of terres¬ 
trial life, they were obliged to find a new source of food. 
By that time, the insects had already become established 
on land and, being especially abundant near water, were 
readily available to them. The amphibians were thus 
able to survive in their new environment and eventually 
their descendants gave rise to reptiles, birds and mam¬ 
mals. Many geologic periods later—only a few million 
years ago, in fact—man evolved within the mammalian 
complex. Cannot the insects claim, therefore, that if it 
were not for their early ancestors, the vertebrates might 
have failed to gain a foot-hold on land and man might 
not have come into existence? 

Let VLB consider tlie nature and extent of the early insect 
life to whicli we presumably owe so much. “Early” is 
of course a relative term, and to define my present use of 
it, I must refer to the conventional geologic timetable. 
Figure 1 lists the eras and periods of that part of geologic 
time with which paleontology is chiefly concerned. Of 
the three eras, the Paleozoic is the earliest and longest, 

* Annual Public Address of the Entomological Society of America, Ricb- 
mond, Virginia, December 9, 1946. Published with the aid of a grant from 
the Museum of Oomparative Zoology at Harvard College. 
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beginning abont 550 million years ago and extending np 
to some 190 million years ago. For convenience, it is 
divided into six periods of unequal duration, their limits 
being arbitrarily set'with reference to extensive geologic 
events. In this account of early insect life, I am refer¬ 
ring only to the insects of the Paleozoic era—^from the 
first appearance of the group through the Permian 
Period. 

The question of the oldest geologic occurrence of any 
group of organisms is always a controversial one, for 
much depends on interpretation of fragmentary material 


TABLE OF GEOLOGIC PERIODS 


ERA 

PERIOD 

APPROXIMATE TIME 
(IN MILLIONS OP YEARS) 

DURATION 

OP PERIOD 

SINCE BSOINNINO 
OP PERIOD 

CENOZOIC 

(age of mammals and man) 

Quaternary 

1 

1 

Tertiary 

69 

TO 

MESOZOIC 

(age of reptiles) 

Cretaceous 

50 

120 

JURASSIC 

35 

155 

Triassic 

35 

190 

PALEOZOIC 

(age OF INVERTEBRATES AND 
PRIMITIVE vertebrates) 

PERMIAN 

25 

215 

„ (upper 

CAR80NIFEROUS|^^^^^ 

35 

SO 

250 

300 

Devonian 

50 

350 

SILURIAN 

40 

390 

ORDOVICIAN 

90 

480 

CAMBRIAN 

TO 

550 


Figure 1. Table of Geologic Periods. (Adapted from Romeros VcrtC’ 
Irate Paleontology, University of Chicago Press.) 


and the definition of the group. Handlirsch showed in 
1906 that the fossils described as insects from strata older 
than those of the Upper Carboniferous Period were not 
insects at all; and he concluded that the earliest record 
of the class was in the lower part of that period. During 
the past forty years discovery of three older insects has 
been announced. _ Two of these, identified as Collembola, 
have been described from Devonian rocks, the Rhynie 
Chert, of Scotland.^ Without goiug into details, we can 

iR- J. TiJlyard, Trans. Ent. Soc. London, 1928: 65-71 j H. Womersley, 
Victorian Naturalist, 1934, vol. 51: 159-165; D. J. Scourfield, Proc. Linn. 
Soc. London, 152 sess., 1939-40: 113-131. 
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state that these fossils are very fragmentaiy, the largest 
specimen being only about a millimeter long. Many parts 
of the head and thorax have been found, but since only 
the first three abdominal segments are known, there is no 
evidence that tlio collombolan “spring” was present, or 
that tlie abdomen consisted of but six segments, as in 
living Collembola, Consequently, although such eminent 
authorities as G-. H. Carpenter and H. Womersley have 
accepted the specimens as Collembola, I believe that doubt 
about their relationship will exist until additional fossils 
have been found showing those two characteristic fea¬ 
tures of the Collembola. As a matter of fact, as Imms 
and others have pointed out, the Collembola are not true 
insects—that is, although hexapodous arthropods, they 
arose independently from pre-insectan types. The possi¬ 
ble occurrence of Collembola in Devonian rocks, there¬ 
fore, has no direct bearing on the earliest record of true 
insects. 

The other discovery of an insect in rocks older than 
the Upper Carboniferous was announced by the French 
paleontologist. Dr. Pierre Pruvost, in 1919. The speci¬ 
men concerned was found in Lower Carboniferous strata 
of Nova Scotia (Horton’s Bluff), and identified by Pru¬ 
vost as a member of the extinct Order Palseodictyoptera.* 
However, examination of this fossil, which is now in the 
Peabody Museum at Yale University, convinces me that 
it is in reality part of a plant stem. A similar conviction 
was expressed by Dr. David White,”* then paleobotanist of 
the United States Geological Survey, who studied the 
specimen shortly after it was found, although he did not 
publish his conclusion. 

According to our present knowledge, therefore, the 
earliest unquestionable insects occur in Upper Carbon¬ 
iferous strata. This first occurrence is not extensive, but 
it does indicate the approximate time of origin of the 
insects. Let us return for a moment to the geologic time¬ 
table, and examine in more detail the Upper Carbonifer¬ 
ous Period (Figure 2). This represents an interval of 

2 La Fanno continentale du terrain Hotdller du Nord de la !France, p. 283. 

8 In a letter dated May 11, 1914, and on file in the Peabody Museum. 
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Figure 2. The First Occurrence of Insect Orders in the Permian and 
Carboniferous Periods. Names of ezinct orders are italicized. 
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about thirty-five million years, and on the basis of its flora 
and fauna, is divided into three main stages, the Upper 
Namurian, Westphalian, and Stephanian. The record of 
insects is very scanty in the oldest of these; not until the 
late Westphalian and Stephanian rocks are insect re¬ 
mains sufficiently abundant and preserved to give us a 
concept of the fauna. Nevertheless, three species are 
known from the Upper Namuiian, at the very base of the 
Upper Carboniferous, and they constitute the earliest 
record of the insects. One of these {Erasipteron larischi 
Pruvoat), from Czechoslovakia, consists of part of a wing, 
which, though incomplete, clearly belongs to a member of 
the extinct Order Protodonata, related to the Odonata. 
Another fossil (Stygne roemeri Handl.), from Q-ermany, 
is a nearly complete wing with orthopteroid features that 
place it in another extinct order, tlie Protorthoptera. The 
third specimen (Metro pat or pusilhs Handl.), from Penn¬ 
sylvania, is a very fragmentary wing whicli might have 
belonged to any one of several orders. Now this is truly 
a meagre record, but it does reveal two facts: first, insects 
with fully developed wings existed in the earliest part of 
the Upper Carboniferous Period, about 250 million years 
ago; and second, at least two orders, widely separated 
phylogenotically, occurred at that time. We can infer 
from this record that insects must have arisen at least as 
far back as the Lower Carboniferous in order for such di¬ 
versity to be attained by the beginning of the Upper Car¬ 
boniferous. This inference becomes even more obvious, 
when we bear in mind that morphological studies have 
shown that the most generalized or primitive insects were 
wingless, like tlie Thysanura. Apterous species must have 
existed, therefore, oven before the winged ones. 

So much for the first record of the insects. Lot us now 
briefly consider the development of the class during the 
rest of the Paleozoic era. Referring again to the Upper 
Carboniferous table (Figure 2) we find that as we go up 
through the several stages, additional orders appear, and 
there is an increase in the total number of orders. From 
the lower half of the Westphalian stage (A and B) there 
are forty species known, representing the two orders 
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previously mentioned (Protodonata and Protorthoptera), 
as well as the extinct order Palaeodietyoptera and the 
existing order Blattaria or cockroaches. In the upper 
half of the Westphalian stage (0 and D), about 15 million 
years after the first record of the insects, we come to the 
level of the Mazon Creek nodules in Illinois, second only 
to the Commentry shales in Prance as a source of Carbon¬ 
iferous insects. Prom this part of the Westphalian more 
than four hundred insects are known, representing the 
four orders already mentioned and in addition two other 
extinct ones, the Megasecoptera and Caloncurodea. Prom 
the Stephanian stage, which includes the Commentry de¬ 
posit, about fifteen hundred species have been described, 
belonging to the orders previously mentioned as well as 
still another exinct one, the Protohemiptera. Thus, we 
see that by the end of the Upper Carboniferous seven 
orders of insects had come into existence, of which one, 
the Blattaria, survived for some two hundred forty mil¬ 
lion years to the present time.* 

Let us now continue into the Permian Period (Pigure 
2), which represents an interval of about twenty-five mil¬ 
lion years. In the lower or oldest strata of tiie period 
eight orders have been found in addition to the seven 
which have persisted from the Carboniferous. Two of 
these, the Protoperlaria and Protelytroptera, are extinct, 
but the others are living orders. These are the Ephem- 
erida, Odonata, Corrodentia, Hemiptcra, Mecoptera, and 
Neuroptera. This faima was an extremely interesting 
one, combining as it did eight extinct and seven existing 
orders. The Lower Peimian was the last lime, so far 
as our records now show, that the extinct orders out¬ 
numbered the existing ones. In Middle Pennian rocks, 
Thysanoptera and Perlaria have been found; and in upper 
Permian strata the Coleoptei*a appear. Those make a 
total of eighteen living and extinct orders of insects which 
came into existence before the end of the Paleozoic era, 
about two hundred million years ago; and of these ten are 
still living. 

* I have not included in this account several extinct orders which aie based 
upon very fragmentary specimens. 
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This brief sui“vey gives an idea of the extent of the early 
insect life. The fauna was obviously a complex one— 
probably more so than we fully realize, for our present 
roster of the orders existing at the time is surely far from 
complete. Ncvei'theless, the variety of insect types proba¬ 
bly fell far short of that which exists now, their biological 
environment being relatively simple. The plants of the 
time were largely seed-ferns and other gpnnosperms; 
angiosperms wore entirely absent, and, incidentally, did 
not arise for many millions of years later. It is difficult 
for us, living at a time when angiosperms dominate the 
plant world, to imagine a time of their complete absence; 
and equally difficult to imagine an extensive insect fauna 
without them. Also, there was a complete absence of 
birds and of mammals. Insects were then the only flying 
creatures on earth; they could readily escape by flight 
from their amphibian and reptilian enemies without 
danger of pursuit. Oertainly the life of the insects must 
have been voiy diffoi’ent then from what it is now—^with 
birds, bats, man, and DDT. 

Our knowledge of the habits, life histories, and food of 
these early insects is nece&saiily slight, but certain infer¬ 
ences can be made from their structure, as we now know 
it. Let us see what this was like and what conclusions 
can bo reached. 

The order Palaeodictyoptera, which existed during the 
Upper Carboniferous and Permian, is a negative and ill- 
defined group. Attempts to divide it into two or more 
orders have not proven successful, because some species 
seem to merge into tlio Ephemerida, and others into the 
Ortliopteroids. Nevertheless, I believe that most of the 
one hundred fifty species wliich have been described are 
members of one order. Their closest living relatives are 
the Ephemerida and, to a lesser extent, the Odonata. The 
fact that all complete specimens are preserved with their 
wings outspread shows that, like the Ephemerida and 
Odonata, they were palaeopterous, i.e., unable to fold their 
wings back over the abdomen at rest. They had nearly 
similar fore and hind wings and were apparently weak 
fliers. Although they are mostly preserved as isolated 
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wings, enough whole specimens have been found to give us 
a slight knowledge of tlieir body structure. They wore 
primitive insects, probably more so than any other known 
winged insects, but they did have some specializations. 
It should be noted, in this connection, tliat no remaius of 
bodies of any insects have been found in the older half of 
the Upper Carboniferous strata. Not until wo come to the 
Mazon Creek deposits, about 15 million years after the 
first record of the insects, are body remains known. This 
probably would have provided ample time for extensive 
specialization to develop. At any rate, the Paljeodiety- 
optera were more primitive than any winged insects now 
living. They show about the same range in size as living 
dragonflies, many having a wing expanse of about two 
inches. The head was relatively small; the mouth-pai*ts 
mandibulate and inconspicuous. Their antennte am un¬ 
known, except for the proximal segments; probably they 
were moderately long and multisegmented. The thoracic 
segments and logs were nearly homonomous. The most 
striking characteristic of the Pak'odictyoptera was the 
presence of paired membraneous lobes on the prothorax; 
these resembled miniature wings and are usually con¬ 
sidered homologues of the functional meso- and nieta- 
thoracic wings. The abdominal segments showed little 
differentiation, and the abdomen terminated in a pair of 
long, multisegmented oerci. Well preserved specimens 
have paired lateral lobes on each abdominal segment. 
The immature stages of the Palaeodictyoptera are com¬ 
pletely unknown. Several vague and fragmentary speci¬ 
mens, which are probably insect n;piphs of some sort, 
have been assigned to the Palseodictyoptora, but they 
eoidd just as well belong to certain other groups. Tlie 
paired abdominal lobes of the adult have been generally 
interpreted as vestigial tracheal gills of the nymidis. 
This of course implies that the nymphs were aquatic; and 
in view of the close relationship between the Ephemerida 
and Odonata, both of winch have aquatic nymphs, we may 
infer this to have been the case. From this you will see 
that our knowledge^ of the Palseodictyoptera is not great. 
Their general activities were probably much like those of 



1047] 


Early Insect Life 


73 


the present-day may-flies, crawling and fluttering among 
the plants bordering the ponds or swamps in which their 
nymphs developed—inoffensive creatures whose only 
claim to fame is their antiquity and proximity to the great 
ancestor of all insects. They had no defense against the 
more powerful, predaceous insects which developed dur¬ 
ing the later Carboniferous and Permian, and for which 
they must have been easy prey. 

Related to these Palasodietyoptera was another order 
of ephemerid-like creatures, termed the Megasecoptera. 
They were small to large insects, with a wing expanse 
ranging from one-half to five inches, and, hke the Palseo- 
dictyoptera, they were unable to fold their wings over the 
abdomen. Until about 12 years ago they were known 
exclusively from the Upper Carboniferous; many Per¬ 
mian species have since been fomid, and it has become 
apparent that the order did not attam its greatest devel¬ 
opment until that period. They had moderately long an¬ 
tennae, and oxti’emely long cerci. In the Carboniferous 
species the head was small and short, but in some of the 
Permian types it was prolonged into a rostrmn, probably 
much like that of the scorpion-flies. The older forms had 
mandibulate mouth-parts, and this was probably true also 
of the later species. The thorax and abdomen were 
slender, and, in the main, generalized in structure. In 
certain Carboniferous species, however, the prothorax 
was highly modified, bearing conspicuous projections or 
spines, which may have had some protective value. The 
logs of most were of the ordinary walking type, but in one 
Carboniferous genus {Misclwytera) the fore legs were 
short and raptorial in form though there are no other 
indications of predaceous habits. The wmgs were the 
most characteristic structures of the klegasecoptera. In 
most species they were very narrowed basally, and in one 
family they were arcuate, as in many families of living 
insects. Two abdominal structures are noteworthy; the 
very elongate cerci, whidi surpass in length those of most 
other insects; and, in certain families, lateral gill-like proc¬ 
esses, resembling those of the Palseodictyoptera. Nothing 
is known of the immature stages of the Megasecoptera, but 
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the presence of the supposed gill-vestiges just mentioned 
suggests that at least some of them had aquatic nymphs. 

The Megasccoptora were probably no bettei- fliers than 
the Palseodietyopteva, and thoir long cevci must have 
handicapped tiiem in their attempts to escape from ene¬ 
mies. Perhaps this had something to do with their abrupt 
disappearance at the close of the Permian, for no sign of 
them has been found in later strata. 

"We next come to the insect dinosaurs—the Protodonata. 
These include the largest insects known, living or extinct. 
Although all species were large, as insects go, not all were 
giants, as is usually stated; some had a wing expanse of 
five inches, which is well within the limits of many living 
insects. Three very large species have been found, all 
belonging to the family Meganeuridse, One, from the 
Carboniferous of France, was about twenty-six inches 
across the wings; the other two, from the Lower Permian 
of Kansas and Oklahoma, were somewhat larger, with a 
wing expanse of about tliirty inches. The distribution 
of these species, both in space and tune, indicates that the 
giant meganeurids inhabited an extensive area of the 
earth for some fifty million years, though the whole order 
became extinct shortly after the close of the Pomiian 
Period. The protodonates resembled dragon-flies in gen¬ 
eral appearance, and tire earlier forms were probably 
directly ancestral to the true Odonata. They had large, 
toothed mandibles and spiny legs, and were undoubte^y 
predaceous. What they fed on, we can only guess. The 
contemporary slow moving Palaeodictyoptera and Mega- 
secoptera, which, because of tlieir wing structure, were 
unable to hide easily among plants or under rocks, were 
probably their chief source of food. Protodonate nymphs 
are unknown. They wore probably aquatic, although l)r. 
August Krogh has asserted that nymphs of the giant 
meganeurids could not have breathed through caudal or 
rectal tracheal gills, as odonate nymphs do, since in order 
to convey the necessary quantity of oxygen to the head, 
their tracheae would have required a cross-section greater 
than that of the body itself. However, passage of oxy¬ 
gen in the tracheae might well have been sufficiently aided 
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by muscular movement to make tbis mechanism practical. 
At any rate, the adult Protodonata and Odonata are so 
much alike, I find it difficult to believe that their nymphs 
were veiy different. 

The insects wliich we have been consideiing so far are 
primitive types which we would expect to find as part of 
early insect life. The group we are now to discuss is not 
in this category. For although tlieir wings were of the 
palseopterous type, the head was modified into a long 
rostrum, with suctorial mouth-parts. The best preserved 
specimen (Eugereon) of this group has been found in 
Upper Permian rocks of Germany, but other representa¬ 
tives, also with elongate beaks, have been collected in 
Carboniferous strata of Prance, Belgium, and England. 
Since these insects wore at first thought to have been 
related to the Hemiptera, Handlirsch termed the order 
the Protohemiptera. The choice of name was unfortu¬ 
nate, for, with the discovery of new specimens, it has 
become increasingly clear that they had nothing to do 
with the Hemiptera, but are instead closely related to the 
Palaeodictyoptera. The order was obviously a widely dis¬ 
tributed one, members having been found in Permo-Car¬ 
boniferous strata of both Europe and North America; 
and specimens from Triassic rocks of Australia show that 
it persisted into the Mesozoic. The Triassic representa¬ 
tives, by the way, are remarkable in that the fore wings 
had a veiy large stridulatory area. The Palaeozoic Proto¬ 
hemiptera had long cerei and well developed prothoracic 
wing lobes, like those of the Palaeodictyoptera. The pres¬ 
ence of suctorial mouth-parts raises the question of feed¬ 
ing habits. It is obvious from their modified mouth-parts 
that the Protohemiptera consumed liquid foods; whether 
this was plant juice, fi*ora such gymnospeims as lycopods, 
seed-ferns, and horse-tails, or the blood of reptUes and 
amphibians, is uncertain. But it is most interesting that 
as far back as the Upper Carboniferous, at least two hun¬ 
dred twenty-five million years ago, the suctorial mecha¬ 
nism had been developed in insects; and also that this 
device origmated in relatives of the may-flies and dragon¬ 
flies, quite independent of its subsequent development in 
the Henaiptora and the Diptera. 



76 


Psyche 


[June 


The largest extinct ordei' of Carboniferous and Per¬ 
mian times was tlie so-called Protorthoptera. This in¬ 
cluded a bewildering variety of insects, suggestive of 
most of the orders to wbich we apply the term Orthop- 
teroidea. Some show definite traces of characteristics 
found in the cockroaches, others recall the mautodoan and 
even the saltatorial Orthoptera; but so far no satisfactory 
division of the Protorthoptera has been proposed. All of 
them were neopterous, i.e., folded their wings over the 
abdomen at rest. The more primitive types, however, 
possessed pronotal lobes, like those of the Pala?odicty- 



Figure 3. speciosa Scllaids (Order Piotortlioptoia), froiu tlio 

Lower Penuinn of Blausas. Original restoiation, based upon sxiocimciiB m 
the Museum o± Compaintivo Zoology. 

optera. Their wings wore unequal, the hind pair having 
an expanded and plicate anal area. In certain Permian 
species, and perhaps also some Carboniforoua ones, the 
fore wings were tegminous and distinctly punctate. A 
prominent ovipositor and cerci weie present in most spe¬ 
cies. Apart from the wings, the prothorax showed the 
greatest amount of diversity. In many Carboniferous 
species, the prothorax was long and even armed with 
large spinous projections, whereas in others this segment 
was small and inconspicuous. The legs also showed much 
diversity. The fore legs of some were clearly raptorial, 
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long and armed with spines and teeth; in others they were 
curiously modified, perhaps for digging or climbing (Fig¬ 
ure 3). The hind logs were specialized in some species 
for leaping, as in grasshoppers and crickets. It is appar¬ 
ent, therefore, that these early orthopteroids were a 
varied lot. They probably inhabited small seed-ferns, the 
phytophagous species feeding on the leaves and the pre¬ 
daceous ones on Palseodictyoptera and other defenseless 
insects. They were not very large creatures, though a 
few attained a wing-expanse of six inches. The nymphs 



Figure 4. Pcleuihygramma ieniacomis Martynov (Order Caloneurodea), 
from the Upper Permian of Bussia. (After Martynov.) 

of several families are known; they resembled the adults 
closely and were obviously terrestrial. 

Belated to the Protorthoptera, but different enough to 
require ordinal separation, were the Caloneurodea, which 
existed during the Upper Carboniferous and Permian 
periods. They were slender insects, with long antennae 
and tenuate wings (Figure 4). The largest of them had 
a wing expanse of five inches. They differed from the 
Protorthoptera chiefly in having hind wings like the fore 
wings, witii no enlargement of the anal area. In general 
appearance the caloneurodeans probably resembled the 
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long-homed grasshoppers, except that their legs were 
cursorial, not modified for jumping. Their nymphs are 
unknown. 

The extinct orders which wo have been considering 
have had a geologic record extending tliroughout the 
Carboniferous and Permian. We now come to two orders 
which are known only from the Permian period. One of 
these, the Protoperlaria, is the best known of all the ex- 



Figure 5. Protoperlarian nympli, from the Lower Permian of Kansas. 
Original restoration, based upon specimens in the Museum of Oompnrntivo 
Zoology. 

tinct orders of insects, their remains being very abundant 
in Lower Permian rocks of Kansas and Oklahoma. The 
adults were similar to the existing stone-flies, but they 
had pronotal lobes like the Palseodictyoptera, five tarsal 
segments, and a distinct, though small, ovipositor. The 
abdomen had long cerci and nine pairs of vestigal lateral 
gills, recalling those of the Palseodictyoptera and some 
Megasecoptera. That they were vestigial gills is shown 
by the nymphs (Figure 5). These were well adapted to 
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dominal gills. 

The other extinct Permian order is the Protelytroptera, 
which includes the most liighly modified of all the Paleo¬ 
zoic insects. They had true elytra, very thick and convex, 
though with vestiges of venation (Figure 6). The hind 
wings were lai*ge, with a greatly expanded anal region, 
and with hinges on the longitudinal veins enabling the 
wing to fold up transversely as well as lengthwise. In 



Figure C. Piotelytron permimum Tillyard (Order Protelytroptera), from 
the ]5)wer Permian of Kansas. Oiiginal restoration, based upon specimens 
in the Museum of Comparative Zoology. 

general appearance these insects were highly suggestive 
of beetles, but the venation of their hind wings shows 
clearly that they were not at all allied to the Coleoptera. 
They might bo isolated to the roaches or to the Dermap- 
tera, but most likely they represent an early and inde¬ 
pendent origin of the elytrophorous condition. ^ Nothing 
is known yet of their mouthparts or of their immature 
stages. 

The f oregomg discussion has dealt only with the extinct 
insect orders of the Upper Carboniferous and Permian 
periods. Let us now turn to the living orders. As we 
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noted earlier, although ton of these are known from 
Paleozoic rocks, only one has a record which goes back to 
the Upper Car‘boniferous—^the Blattaria or cockroaches. 
Their oldest remains are found in early Westphalian 
.strata, which were deposited about two himdrod forty 
million years ago. These first specimens consist only of 
wings, but complete or nearly complete specimens have 
been found in late Westphahan and Stephanian rocks. 
It is clear from these fossils that even that early in the 
earth’s history, the roaches were not very different from 
what they are now. They were flat, and had a broad pro- 
notum and tegminous wings like modern types. The 
venation, also, was similar to that which occurs in 
many of our living species—so much so that it is not 
easy to find obvious differences between Carboniferous 
and existing members of the group. Nymphal forms and 
several egg cases, which have been foimd in Permian 
rocks, serve to emphasize their similarity. Eoachos are 
the most abundant of all Carboniferous insects. How¬ 
ever, this does not necessarily mean, as it has usually been 
interpreted, that they were the prevailing insects of the 
time; it merely means that they were numerous in a par¬ 
ticular region or environment. Most insect-bearing rocks 
were first deposited as mud, and the roaches presumably 
thrived in moist or damp regions having a luxuriant 
plant growth. The picture we get from the fossils can 
therefore be misleading, for it gives us a conception of the 
local biota only; if we had equally good samples of the 
fauna of dry regions, we would probably find tho roaches 
less numei’ous. The size of the Paleozoic roaches has also 
been erroneously described. Although the statement is 
often made that giant roaches lived in the Carboniferous, 
no fossil specimens have been found which exceed the size 
of some of our living species. It is true, of course, that 
the average size of fossil roaches exceeds that of the exist¬ 
ing species; but that is because the large roaches had a 
better chance of being preserved as fossils than the small 
ones. This selective aspect of preservation is often over¬ 
looked. 

Let us now consider the existing orders which first 
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appear in the Permian. The best known of these is the 
Ephemerida or may-flies, remains of which have been 
found in the Lower Permian rocks of Kansas and Okla¬ 
homa, as well as in Upper Permian deposits of Eussia. 
They were about the same size as living may-flies, with a 
wing expanse of less than two inches. Their antennas 
were much longer than those of existing species, however, 
and the prothorax was slightly broadened, with an indica¬ 
tion of membranous lobes in some species. The abdomen, 
which terminated in long eerci and a median caudal fila¬ 
ment, closely resembled that of Eecent members of the 
order. The wings were their most interestiag structures. 
Living members of tlie order, and even those from Meso¬ 
zoic rocks, have greatly reduced hind wings; but in the 
Permian species, the hind wings were about equal to the 
fore wings in size, and had nearly the same venation. 
Some of the specimens from the Lower Permian of Kan¬ 
sas are clearly in the subimaginal* stage, showing that this 
distinctive phase of ephemerid metamorphosis occurred 
oven in those early days. Several nymphs, found in the 
Permian of Oklahoma and Eussia, have the character¬ 
istics of living ephemerids—swimming legs, caudal fila¬ 
ments, and lateral abdominal gills. 

True Odonata are represented in Permian strata only 
by wings. They have been found in Permian rocks in 
North America, Eussia and Australia. Most species were 
surprisingly small, a few being less than an inch and a 
half across tlio wings. Both dragon-fly and damsel-fly 
typos were present in Uie Lower Permian. Their nymphs 
are unknown, but they were almost certainly aquatic. 

The Corrodentia or bark lice are relatively common in 
Permian strata. Like existing species, they were very 
small and even minute, most having a wing expanse of 
about half an inch, some a quarter of an inch. The body 
structure of a few Lower Permian species is well known. 
The head was relatively large, with long antennae and 
prominent eyes (Figure 7). Surprising enough, the ante¬ 
rior part of the head was prolonged into a short rostrmn, 
but whether the mouth-parts were adapted for chewing 
or some other method of feeding has not been determined. 
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At any rate tlio maxillary and labial })alT)i wore conspicu¬ 
ous and generalized in structure. Another interesting 
feature of the early psocids was their wings. In existing 
species the hind pair arc much smaller tJian the fore, with 
a reduced venation, but in the Lower Permian species the 
fore and hind wings were alike. Some of the Upper Per¬ 
mian members show the beginnings of hind wing reduc¬ 
tion. Presumably these small creatures had essentially 
the same habits as many modern species, living under 



Pigure 7. Dichentomum tinctnm TiUyaid (Older Conodontia), fiom the 
Lower Permian of Kansas. Oiigmal lestoration, based upon spocimeiis m 
the Museum of Comparative Zoology. 

bark of trees or in leaf mould—^but the trees aTul leaves 
were very different from those now inhabited by their 
descendants. 

All the true bugs, i.e., Ilomiptera, of the Permian were 
members of the suborder Homoptora. Most of them were 
small, with a wing expanse of less than an inch, though in 
a few this reached two inches. The Lower Permian spe¬ 
cies were much loss specialized than the Upper Permian 
ones, but they had tlie characteristic beak and maxillary 
and mandibular bristles of existing bugs. The wings are 
interesting because they were about equal in size, and 
because t£e hind wing had the venational features of 
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psocid wingb. The best known of the Lower Permian 
Hemiptera had a long, straight tube projecting from the 
end of the abdomen, but whether this was an ovipositor 
or respiratory tube remainb to be determined. By Upper 
Permian time the Ilomoptera had developed a variety of 
families, some of them approaching certain existing fami¬ 
lies (Figure 8). There can be no doubt, on the basis of 
their known structure, that these early bugs had already 
settled down to a diet of plant juices. 

We now come to the two remaining orders of insects 
which appear in the Lower Permian, the Mecoptera and 
Neuroptera. Their presence in Lower Permian rocks is 



Figure 8 lPe'imoc'tcada%ntetga'BQQk (Order Hemiptera), ±iom the Upper 
Peimian oi Eussia (Aftei Bockez Migdisova ) 

interesting and surprising. Since existing members of 
both these orders have complete metamorphosis, we can 
conclude that the Permian species also had that type of 
development—^unless, of course, we grant that complete 
metamorphosis might have arisen independently in the 
two oiders, which seems improbable. True larval forms 
have been found in Pemian deposits of Kansas, but their 
ordinal affinities have not been determined with eei*tainty. 
The Lower Permian Mecoptera, or scorpion-flies, were 
very small, with a wing expanse of about an inch, though 
some of the later Permian species were more nearly the 
size of existing members of the order. Their body struc¬ 
ture was much like that of certain living genera, such as 
the Australian Chorista, the head including a short ros¬ 
trum (Figure 9). During the late Permian, and, inci- 
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dentally, tlie early Mesozoic, the Mocoptera were rela¬ 
tively abundant and diverse. In one Permian deposit in 
Russia the Mocoptera make up 20% of the insect fauna 
found there, though at the present lime they comprise less 
than .05% of the world’s insect fauna. The Nouroptera 
of the Permian are no less mteresting than the scorpion- 
flies. Two distinct types occur in Lower Permian rocks— 
the Raphidiodea or snake-flies, and the Planiponnia. Very 
little is known of their body structure, but their wings 
indicate that, whereas the Lower Permian snake-flies were 
primitive and closely related to existing families, the 



Figure 9. Agrtochorista Ulljfardi Martynov (Order Mocoptera), from llio 
Upper Permian of 'Eusain. (After Martynov.) 

Planipemiia were highly specialized, and only remotely 
related to existing groups. In Upper Permian rocks, 
however, the Planipennia are represented by an extensive 
series of fossils winch are close to certain living families, 
such as the Berothidae, Sisyridse, etc. 

There remain to be considered now three other orders, 
two of which, the Thysanoptera and Perlaria, appear first 
in Middle Permian rocks, and the third, Coleoptera, in 
late Permian deposits. The earliest Perlaria have been 
found in Russian strata and although they are very frag- 
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mentary, their identification is substantiated by the pres¬ 
ence of more definite specimens in late Permian rocks of 
Australia. The latter were considered by Tillyard as 
being veiy closely related to the existing Eustheniidse 
of tlie Australian region. The Thysanoptera or thrips, 
also found in Bussian deposits, are of course minute and 
the details of the wings are not known; but the fossils 
certainly show the general characteristics of the thrips. 

The first unquestionable Coleoptera, or beetles, are 
found in the Upper Permian of Bussia and Australia. Un¬ 
fortunately, complete specimens are unknown, though sev¬ 
eral well preserved elytra have been found. The family 
relationships of the fossils cannot be ascertained on these 
structures alone; but several types of elytra are repre¬ 
sented, including some which are alike those of the Ou- 
pedidae, and others which recall those of the Hydrophilidse. 
It should be noted that since beetles are very abundant in 
Triassic deposits, their presence in the Permian is not 
surprising. 

This then, is a general picture of early insect life. Our 
knowledge of it is limited, and there are many gaps to be 
filled, but we do have some idea of its nature. In reality, 
two faunas existed during the geologic periods consid¬ 
ered—a Carboniferous fauna and a Permian one. The 
contrast between these two is fully as great as that be¬ 
tween the faunas of the Triassic and the present. Even 
by late Permian time, about one-third of aU the living 
orders of insects had come into existence, and the abrupt 
appearance of so many existing orders in the Lower Per¬ 
mian suggests that some of them lived in Carboniferous 
time, though not yet found in strata of that period. This 
early insect fauna included both predators and plant 
feeders, some of which had suctorial mouth-parts. The 
metamorphosis of the Carboniferous species, so far as 
known, was of the incomplete type, some apparently 
having aquatic nymphs; but by early Permian time, com¬ 
plete metamorphosis had been acquired. All of this took 
place before the existence of flowers or mammals or 
Wds—^to say nothing of man. It is no wonder that the 
insects have such a tenacious hold on what we consider 
to be our planet. 



A LIST OF SPIDFKS FKOM MONA ISLAND, 
WITH DESOIUPTIONS OP NEW AND 
LITTLE KNOWN SPEOIES' 

By EhiiiABRTji B. Bryant 
Museum of Comparalivo Zoology 

The small Mona Island, between Haiti and Puerto Rico, 
is rarely visited by collectors and its spider fauna is little 
known. In 1914 Mr. N. Banks described two now species 
from there in a short paper published in the Bulletin of 
the American Museum of Natural History, and much 
later, 1929-1930, Dr. A. Petrunkevitch noted in his 
“Spiders of Porto Rico” fifteen species, of which three 
were new. 

Recently, two small collections from Mona have been 
received by the Museum of Comparative Zoology. The 
first was from Dr. SerraUes of Puerto Rico, who spent a 
week there during April, 1944. lie very kindly sent the 
material to me for identification. The second collection 
was from Mr. Harry Beatty, who spent the month of 
August of the same year there. Neither collection is 
large, either in species or specimens, but as the island is 
small and not very diversified, the spider fauna probably 
is small. Four species are now. 

This paper lists the forty-one species that have been 
reported from Mona and includes descriptions of the four 
new species and the hitherto unknown fonn of Jlmtzia 
squamata (Petr.), with elongate mandibles. Collecting 
at a different season would undoubtedly add many more 
species. 

The following is a list of the species collected by Dr. 
Serrall4s in April and by Mr. Beatty in August 1944. 

Fam. FnnsTATiDa! 

? Filistata Mhernalis Hentz Apr.Aug. 

Fam. CEoobitojbi 
? CEcohi/us henneri Petr. Apr. 

1 Published with a grant from the Museum of Comparative Zodlogy at 
Harvard College. 
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Fam. Oxyopid^ 

$ Pewetia viridans Hentz Aug. 

? Oxyopes salticus Hentz Aug. 

$ Hamataliwa haytiana (Chamb.) Apr. 

Fam. Pholcid^ 

? Physocyclus globosus (Tacz.) Apr .Aug. 

Fam. THERimn>iE 

(? ? Anelosimus studiosum (Hentz) Apr. 

$ Conopistha argyrodes (Walck.) Apr.Aug. 
cf ? Latrodectus mactans (Fabr.) Aug. 

? Theridion msulicola spec. nov. 

Fam. Aegiopid^ 

puUus Aranea dispUcata (Hentz) Apr. 
c? ? Argiope argent ata (Fabr.) Apr .Aug. 

? Cyclosa caroli (Hentz) Aug. 

5 Eriophora (scape broken) Apr.Aug. 

2 Edricus crassicauda (Keys.) Aug. 

2 Eustala anastera (Walck.) Aug. 

2 Gasteracantha cancriformis (Linn.) Apr .Aug. 

2 Leucauge argyra (Walck.) Apr. 

2 “ regni (Simon) Apr. 

2 Metepeira virginensis Cbamb. and Ivie Apr. 

2 Neoscona volucripes (Keys.) Apr. 

2 NephUa clavipes (Linn.) Apr .Aug. 

2 Parawixia cambridgei Bryant Aug. 

<? 2 Wioiia serrallesi spec. nov. 

Fam. SPARASSEDiB 

2 Stasina macleayi Bryant Apr. 

<? Olios bicolor Banks Au^. 

2 Heteropoda venatoria (Liim.) Apr. 

Fam. SELBNOPIDiE 

2 Selenops insularis Keys. Apr.Aug. 

Fam. THOMiBiuai 

<?* 2 Mis^menops celer (Hentz) Aug. 

Fam. Olubionidjb 

c? 2 Aysha terms (L. Kocb) Apr.Aug. 

$ Ghiracanthium inclusum (Hentz) Aug. 

2 Wudfila immacvlafa Banks Aug. 

Fam. SAiiTioiDJ! 

2 Sabronattus translatus (Peckham) Aug. 
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($ $ Eentsia sguamata (Petr.) ApT.Aug. 
c? ? Sidusa mom spec. nov. Aug. 

$ St aides placida spec. nov. Aug. 

The following is a list of species reported from Mona 
but not seen by me. 


Fam. OxYOPinai 

Oxyopeidon rma Simon (Petrunkevitch, 1929) 

FaM. i^GIOPID^ 

Argiope trifasciata (Fabr.) (Petrunkevitch, 1929) 
FaM. ClBNIDiE 

OUgoctemis ottleyi Petrunkevitch (1930) 

Fam. TnoMisroa! 

Misumenops asperatus (Hentz) (Petrunkevitch, 1930) 
Fam. SALTicmiE 

Siloca minuta Petrunkevitch (1930) 

Fam. THBBiDimai 
Theridion insulicola spec. nov. 

Figure 1 

Female. Length, 3.0 mm., ceph. 1.2 mm., abd. 1.7 mm. 
long, 1.6 mm. wide. 

Cephalothorax pale, shiuing, very slightly convex, ante¬ 
rior margin less than half the greatest width, widest 
between the third pair of legs, thoracic groove covered 
with a broad black line that does not reach the ocular area 
or the posterior margin, row of black bristles from the 
p.l.e. to the groove and two long median bristles between 
the groove and the posterior eyes; eyes cover the anterior 
margin, anterior row recurved, a.m.e. largest of the eight, 
separated by less than a diameter, and from a.l.o. by a 
radius, posterior row straight, eyes equidistant, lateral 
eyes subequal and touching, p.m.e. separated by less than 
a diameter, each eye surrounded by a black ring; quad¬ 
rangle higher than wide and narrower behind than in 
front; clypeus higher than the eye area, a small median 
black spot on the margin; mandibles pale, shaded with 
gray on the median margin, long, cone-shaped, weak, 
groove short, fang short; labium fused to the sternum, 
wider than long, tip not narrowed; maxillce almost twice 
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as long as the labium, slightly inclined, tips transverse; 
sternum pale, shaded with gray about the margins and a 
short median gray stripe at the tip, triangular, as wide as 
long, ending in a broad round tip in front of the fourth 
cozae, fourth coxaj separated by more than a diameter; 
aid omen pale, with a short median gray spot at base, 
followed by a pair of converging gray spots, entire abdo¬ 
men covered with black granules, each hearing a long 
colorless bristle, strongly convex, almost as wide as long, 
venter a dull yellow with small pale spots; legs, 1-2-4-3, 
not vaiying much in length, pale, with black spots on 
ventral side, so that the legs have a spotted appearance, 
no spines hut i‘ows of hairs and bristles, in and IV tibiae 
with a median dorsal bristle; epigynum, area wider than 
long, divided by a narrow median septum, each side pale 
oval areas, which probably are the openings, near the pos¬ 
terior margin and below the surface, each side, a trans¬ 
verse oval sac, with a small circular sac just anterior. 

Holotype ? Mona Island, 5 April 1944 (SerralMs). 

Thervdion insuUcola ditfers from Theridion antillamum 
Simon, from St. Vincent, and reported by Petrunkevitch 
from Puerto Rico, by the smaller size, the quadrangle of 
median eyes narrower behind, and the black granules on 
the abdomen. These granules are very conspicuous, even 
after the long bristles have been broken off. 

Fam. ALEGiopinai 

Genus Parawicoia F.O.P.-Cambridge 1903 
Parawixia camlridgei Bryant 

Parawiria camlridgei Bryant, 1940, p. 342, figs. 104- 
106. “c? $ Cuba; Oriente, coast below Pico Turquino, 
June 1936” (Darlington). 

This species was described from the Oriente, Cuba, and 
afterwards found in a collection from Diquini, Haiti, made 
by Dr. W. W. Mann. It has the same number of tubercles 
on the abdomen as Marooia grisea McCook, American 
Spiders, 1893, 3, p. 195, pi. 13, fig. 10, described from a 
female, 8.00 mm. long, from Biscayne Bay, Florida. The 
two genera belong to separate sections of ihe family. The 
male of Marxia has two long bristles on the patella of the 
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palpus, and both male and female have five teeth on the 
lower margin of the fang groove. The male of Parawixia 
has but one bristle on the patella of the male palpus, and 
the lower margin of the fang groove lias but three teeth. 
McCook does not state the number of teeth on the fang 
groove and he evidently placed the species in the genus 
Marxia because of the abdominal tubercles. He does de¬ 
scribe the cephalothorax rather definitely, as “divided 
into two low ridges by a lateral depression passing just 
behind the ocular quad, giving the head a lumpy appear¬ 
ance.” These two low elevations just posterior to the 
eyes are even more conspicuous in the male than in the 
female but until the number of teeth on the fang groove 
on the type specimen is known, the two can best be con¬ 
sidered as separate species. 

? Mona Island, August 1944 (Beatty). 

Genus Wixia O.P.-Cambridge 1882 
Wixia serrallesi spec. nov. 

Figures 2,3 

Male. Length, 6.6 mm., ceph. 3.1 mm. long, 3.0 mm. 
wide, abd. 3.6 mm. long, 2.8 mm. wide. 

Cephalothorax brown, with a broad pale median stripe 
from the lateral eyes to the posterior margin, anterior 
margin shaded with brown and a mass^of white hairs ]pos- 
terior to the lateral eyes, a narrow marginal pale stripe, 
anterior margin about half the greatest width, sides 
evenly rounded, eye area carried foreward, cephalothorax 
rather flat, thoracic groove long and deep; eyes in three 
groups, anterior row strongly recurved, a.m.o. largest of 
the eight, convex, separated by about a diameter, p.m.e. 
slightly smaller than the a.m,e., separated by almost two 
diameters, a short bristle between each a.ni.o. and p.m.e., 
lateral eyes small, subequal, on a common tubercle, a long 
bristle anterior and another posterior to the tubercle; 
quadrangle of median eyes slightly narrower behind and 
not as high as wide; clypeus below a.m.e. less than a 
diameter of a.m.e.; mandibles dark brown, vertical, small, 
cone-shaped, fang groove oblique, four teeth on the upper 
margin, the second tooth from base of the fang the small- 



1947J 


Spiders from Mona Island 


91 


est, lower margin with foui‘ small, subequal teeth; labium 
fused to the sternum, brown, tip rebordered and pale, 
wider than long; ma%ill(P brown, distal half pale, about 
twice as long as labium; sternum pale, triangular, three- 
quarters as wide as long, widest between the second coxss 
and pointed in front of the fourth coxae, coxae pale, I coxa 
with a hook. III and IV coxae with a strong dark cusp or 
spine about the middle, TV trochanter with a cusp; abdo¬ 
men oval, with a pair of well-defined tubercles between 
the shoulder angles that extend upwards, fifst pair of 
muscle spots between the tubercles, a median basal pale 
stripe heavily outlined with black spreads towards the 
tubercles and fades posteriorly, a vague dark spot be¬ 
tween the second pair of muscle spots, entire abdomen 
with scattered long bristles, venter dark with a pair of 
pale spots anterior to the spinnerets; legs, 1-2-4-3, III 
left missing, all joints pale with broad dark bands, median 
on femora, basal, me^an and distal on tibiae and meta¬ 
tarsi, spines, I pair, femur, dorsal, 3 whorls, ventral, 11 
pairs, the 6 spines at the distal end of the prolateral row, 
very long and strong, patella, 1 at the tip, prolateral, 2, 
retrolateral, 1, tibia, spines scattered on the dorsal and 
ventral sides, metatarsus, ventral, 0,11 pair, femur, dor¬ 
sal, in 3 whorls, ventral, a prolateral row of 11 spines, 
patella same as I pair, tibia, bent, ventral, 4 pairs of 
strong spines with a cuiwed tip, each from a raised base, 
m pair, femur, 2 small ventral spines near the base, IV 
pair, femur, ventral, prolateral row with 4 basal strong 
spines each from a raised base, retrolateral row only at 
the distal end; palpus not as long as the cephalothorax, 
patella with 1 long strong bristle, tibia about as long as 
wide, paracymbium long with a truncate tip, clavis long, 
with a broad recurved spur from the base, tip extends far 
beyond the cavity, embolus probably a very small, short 
black spur near tiie tip. 

Female. Length, 9.0 mm., ceph. 3.2 mm. long, 3.0 mm. 
wide, abd. 7.9 mm. long, 5.5 mm. wide. 

Cephalothorax brown, covered with short white hairs, 
the pale stripe much narrower than in the male, eye area 
mot carried forward as much as in the male; eyes same as 
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itt the male; mandibles brown, vertical, i’ansf fijroove ob¬ 
lique, upper margin with three teeth, middle tooth the 
largest, lower margin with two widely separated teeth; 
mouth parts and sternum same as in the male, no spurs 
on coxae or trochanter; abdomen dorsal tubercles not as 
^stinct as in the male but the markings the same; leys, 
l-2-4r-3, much darker than in the male, spines, femora 
with 0 ventral spines, I pair, femur, dorsal, small and 
scattered, 3 strong prolateral spines, patella, prolateral, 
2, retrolateral, 1, tibia and metatarsus, spines small and 
not paired, 11 pair, tibial spines not modified; epigi/num, 
chitinized area longer than wide, a wide spoon-shaped 
scape, deeply depressed in the middle area with the tip 
rebordered. 

Holotype c? Mona Island, August 1944 (Beatty). Allo¬ 
type $ Mona Island, August 1944 (Beatty). Paratype d* 
Mona Island, 6 April 1944 (Serrall^^s), I pair oi* legs 
missing. Paratypes 2? Mona Island, August 1944 
(Beatty), probably in the penultimate moult. 

The genus Wizia was based by O.P.-Cambridge in 1882, 
on the species abdommalis known only from the female 
from the Trail collection from the Amazon. In 1889, he 
erected the genus Amamra in the Biol. Centrali-Ameri¬ 
cana, 1, p. 55, for five species from Central America. A 
few years later, in the second volume of the Biol., F.O.P.- 
Cambridge placed tliis genus as a synonym of Wiccia but 
he gave no reason for so doing. 

Wisda serrallesi does not agree perfectly with the defi¬ 
nition of the genus as given by F.O.P.-Carabridge. The 
eyes are the same in both male and female, with the a.in.e. 
the largest, the clypeus is less than a diameter of a.m.o., 
instead of very high, the abdominal tubercles are small in 
both male and female. Eventually, the genus Amamra 
may be revived, either as a distinct genus or a subgenus 
of Wixia, and serrallesi would be placed with it, rather 
than in the genus Wixia, which has large abdominal tuber¬ 
cles and the quadrangle of median eyes square. 

Wixia serrallesi is very near to Wixia cWoosa (O.P.- 
Camb.) known from both male and female from Mexico 
and placed by O.P.-Cambridge in the genus Amamra. 
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Botli have a very long clavis that has a circular sweep 
outside the cymbium and both have the median area of the 
scape depressed. 

FaM, SALTICIDiB 

Genus Eentsia Marx 1883 
Eentzia squamata (Petrunkevitch) 

Wala squamata Petrunkevitch, 1930, p. 146, figs. 130- 
134. "several d's and ?s, from Mona Island, 24 Febru¬ 
ary 1914, in the collection of the American Museum of 
Natural History.” 

The spechnens described by Hr. Petrunkevitch all had 
the short vertical mandibles. Six males and six females 
were collected by Beatty in August, 1944. Three of the 
males .have the short mandibles and the others have 
mandibles of varying length. When the mandibles are 
long and porroct, the two teeth on the promargin are 
widely separated, one near the base of the fang and the 
other near tire base of the ooint. The large tooth on the 
retromargin is much nearer the tooth at the distal end, 
tlian to the second tooth that is almost hidden by the 
scopula of the maxillae. The largest male is 6.0 mm. long 
with the cophalothorax, 2.5 nmr. long and 2.2 mm. wide. 
The mandibles are 2.0 mm. long, with the outer margins 
parallel and fringed with long white hairs; the inner mar¬ 
gins are touching on the basal quarter and then gradually 
narrow to the width of the fang. On the specimens with 
the long, porrect mandibles, the fang is longer than the 
basal joint with the distal third very slender and curved. 

In all specimens of females, the mandibles are vertical, 
rather thick, with a large bicuspid tooth on the retromar¬ 
gin. A largo female is 6.7 mm. lon^. 

The species is very close to Eentzia pechliami (Cocker¬ 
ell), 1893, from Jamaica, {Anoka moneagua Peckham, 
1894). This species is smaller and all of the type speci¬ 
mens of the Pockliam species from Moneague, have short 
mandibles, with no white scales, either on the mandibles 
or on the cephalothorax. The females are also small and 
dark. The epigynes are very similar. 
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G-eiitis Sfoidcs Simon 1901 
Stoides placida h\)oe. nov. 

Fif?urc* 4 

Female. Lengtli, 3.4 mm., oeph. 1.5 mm., al)cl. 2.1 mm. 

GephalotJwraV dark brown, ocular area covered wiili 
golden iridciscent KoaloH, a hu’ge pal(‘ Iraiisverse spot, 
twice as wide as long on slope posterior to the dorsal eyes, 
probably in life covered with white scales as a few remain 
on the lateral margins, a few wliite scales on margin 
above the posterior legs, clypeus witli white scales, cepha- 
lothorax very high, widest posierioj* to the dorsal eyes, 
in a lateral view, slightly depressed posterior to the ocu¬ 
lar area, then sloping very gradually to near the posterior 
margin where it falls abruptly, thoracic groove very short 
and faint; eyes, anterior row reemwed, so that the pos¬ 
terior margins form a straight line, the eyes inclined 
downward, so they can not be seen from the dorsal view, 
a.m,e. very large, ahnost touching, a.l.e about a radius 
of a.m.e. and separated from them by less than a diameter 
of a.l.e., eyes of the second row midway between the first 
and third rows, eyes of the third row subequal with a.l.e. 
and on the extreme margin of the carapace; quadrangle 
slightly narrower behind than in front and about two- 
thirds as long as wide; clypeus retreating, about two- 
thirds as wide as the diameter of a.m.e., with a long re¬ 
curved bristle between a.m.e.; ma/ndihles brown, with 
many white scales, rather small, cone-shaped, fang groove 
short, no teeth on either margin, fang short with a very 
thick base; labimu pale, longer than wide, tip pointed; 
tmxillce pale, one and a half times as long as labium and 
inclined; sternum pale brown, about as long as wide, con¬ 
vex, fourth coxae almost touching; abdomen a broad oval, 
dorsum flat with scattered scales and white hairs and 
longer dark hairs or bristles, a short dark basal band, fol¬ 
lowed by a pale brown median stripe with irregular mar¬ 
gins, on anterior half a pair of large brown spots, fol¬ 
lowed on the posterior half by a pair of darker brown 
spots, venter pale with three narrow brown stripes, spin¬ 
nerets pale, long, closely grouped and extending some 
distance from the abdomen; palpi pale, patella and tip of 
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femur with white scales; legs, 4-3-1-2, pale, femora with 
basal and distal dark rings, more distinct on ventral side, 
posterior tibiae witli basal and distal dark rings, scattered 
white iridescent scales on distal joints, spines, I pair, no 
patella spines but a long trichobothria at the tip, tibia, 
dorsal, 0, ventral, 2 distal, 1-lr, prolateral, 1, metatarsus, 
dorsal, 0, ventral, 2-2, II pair the same as I pair. III and 
IV pairs, patellae with prolateral and retrolateral spines, 
a dorsal basal spine on tibiae, tibiae spiny, metatarsi with 
three whorls of spines; epigymm, the pair of spermatheca 
separated by almost two diameters, with smaller sacs just 
anterior which are separated by about a diameter, be¬ 
tween tlie two sacs a depressed area. 

Holotype ? Mona Island, August 1944 (Beatty). 

The genus Stoides was based by Simon on Prosthesima 
pygnuea Peckham from St. Vincent. Later the Peckhams 
added to the genus, AUus anratus Hentz, common in the 
southern part of the United States. It is questionable if 
the latter species belongs in the genus. The types of 
ProsthecUiia pygmcpa, both male and female, were proba¬ 
bly returned to the British Museum and the co-types, an 
adult female and an inmiature specimen, retained by the 
Peckhams and are now in the Museum of Comparative 
Zoology collection. They are old and very much rubbed 
but probably once had hairs and scales on the cephalo- 
thorax. In the female the second row of eyes is plainly 
midway between the first and third rows as stated by the 
Peckhams. Simon in the description of the genus, places 
Ihe eyes of the second row nearer the third than to the 
first row. Stoides placid a is congeneric with Stoides 
pygytuca (Peck.). It is slightly larger and has the ante¬ 
rior low of eyes more i*etreating so that the eyes are not 
visible fi’om the dorsal side. 

Genus Sidusa Peckham 1895 
Sidusa mona spec. nov. 

Figures 5,6 

Male. Length, 4.5 mm., ceph. 2.4 mm. long, 1.6 mm. 
wide, abd. 2.1 mm. 

Cephalothorax dark brown, ocular area covered with 
white scales with scattered dark bristles, the white scales 
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extend in a long point beliind tlio dorsal eyob half way to 
the pobterior margin, marginal hi ripe of wliLte scales, 
cephalotliorax moderately high, highest postcM-ior to the 
dorsal eyes, widest posterior to the dorsal eyes, posterior 
margin about two-thirds as wide as the anterior, thoi’acie 
groove short, in a shallow depression covered with white 
scales; eyes cover about one-third of the carapace, ante¬ 
rior row strongly recurved, a.m.e sepamted by little more 
than a line, a.l.e. about a radius of a.m.e., separated from 
them by loss than a radius of a.l.e., second row of eyes 
midway between fii’st and third rows, third row of eyes 
slightly narrower than the first row, eyes not on extreme 
margin, subequal with a.l.e.; quatlranyle about half ns 
wide as long; clypeits slightly protruding, about as wide 
as a radius of a.m.e.; 'iMudibhh brown, vertical, rather 
short, promargin of fang groove with 1} teeth near the 
median margin, retroinargin poorly defined with no tooth, 
fang with a heavy base, as long as groove; Jahiitm pale 
brown, about as wide as long; matillce pale, about one and 
a half times as long as labium; .stenium dark brown, with 
a few long white hairs, three-fiftli as wide as long, first 
pair of coxsB separated by a little more than a diaineter, 
fourth pair almost touching; abdomen oval, covered with 
short white hairs and longer dark bristles, a pair of wide 
dark stripes, heavier at the base show beneath the white 
hairs, venter pale; legs, 4-1-3-2, pale, with white scales 
and longer dark hairs, I pair with a prolateval dark nuu*k 
on the tibia, lY pair with the foraTir darker at the tip, 
spines, I pair, patella, prolatoral, 1, tibia, dorsal, 0, ven¬ 
tral, 2-2, followed by Ir, retrolatei’al, 0, prolateral, 1-1, 
metatarsus, ventral, 2-2,11 pair, i)atella, lateral, 2, tibia, 
ventral, 2 distal followed by 1-1 r, i)rolatoral, 1-1, retro- 
lateral, 1, metatarsus, ventral, 2-2, retrolatoral, 1, III and 
IV pairs with dorsal basal spine on tibisp, patellse with 
prolateral and retrolatoral spines, whorl at the tip of the 
metatarsi; paipus about as long as cephalothorax, femur 
and patella pale, covered with white scales, tibia and 
oymbium darker, both with many long dark hairs, tibia 
but little longer than the patella, about as wide as long, 
tibial apophysis a long slender spine parallel to the cym- 
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bium and almost reaches the tip of the palpal organ, 
palpal organ small and confined to the basal two-thirds 
of the joint, embolus a strong black spine with a heavy 
base and does not extend beyond the cavity. 

Female. Length, 5.5 mm., ceph. 2.6 mm. long, 2.0 mm. 
wide, abd. 3.6 nun. long, 2.1 mm. wide. 

Cephalothorax brown, covered with white scales and 
longer dark bristles in the eye area, widest just posterior 
to the dorsal eyes; eyes same as in the male; clypeus 
covered with white hairs, less than a diameter of a.m.e.; 
mandibles pale brown, vertical, promargin of the fang 
groove with three teeth, retromargin with no teeth; ster¬ 
num and mouth parts same as in the male; abdomen oval, 
covered with white hairs and longer dark bristles, with 
the pair of broad lateral dark stripes showing under the 
white hairs as in the male, on the posterior half the dark 
stripes broken into two pairs of spots, venter pale; palpi 
pale, covered with white hairs; legs, 4-1-B-2, pale with a 
dark prolatoral spot near the tip of the first femur, spines 
the same as in the male; epigynum shows little exterior 
structure, two lobes with deeply chitinized margins and 
dark spermatheca near the posterior margin. 

Holotype d* Mona Island, August 1944 (Beatty). Allo¬ 
type $ Mona Island, August 1944 (Beatty), Paratypes 
several ds ?s Mona Island, August 1944 (Beatty). 

Sidusa mona is closely related to Sidusa pavida Bryant, 
from the Virgin Islands. The former has the tibial 
apophysis of the palpus much longer and the embolus 
heavier. Neither belong to the genus Sidusa in the sense 
used by either Peckham or Simon, as there is no tooth on 
the retromargin of the fang groove and there is a dorsal 
basal spine only on the posterior tibiae. But F.O.P.- 
Cambridge has placed in the genus several of the Peck- 
ham genera that eventually may be recognized. 
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Explanation op Plate 4 

Pig. 1. Thendion iTisulioola spec, nov., opigynnm. 

Pig. 2, Wixia serrallesi spec, nov., left palpus, ventral. 
Pig. 3. Wixia serrallesi spec, nov., epigynum. 

Pig. 4. Stoides plactda spec, nov., epigynum. 

Pig. 5. Sidusa mona spec, nov., left palpus, ventral. 

Pig. 6 . 8idiisa mona spec, nov., epigynum. 
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TAXONOMIC NOTES ON THE D1LARIDA5 
(NEUROPTERA)' 

By F. M. CAUPKNaBH 
Harvard Uuiveisity 

The little-knowii family Dilaridsp has been represeuted 
in the New World by two genera, Nulema and Nallaclms. 
Nulema, which is based upon (hnmpiom Navas (1914), 
from G-uatemala, is very close to NalJacluns and may tuni 
out to be synonymous with it. Nallachim has included 
seven species from the Neotiopieal aud Noarctic regions. 
Its genotype, prestom McLachlan, has been inadequately 
known, the type of the species only recently becoming 
available for study at the Biitish Rlusenm. In reply to 
my inquiry about this type, Mr. 1). E. Kimmins kindly 
sent me excellent drawings of its venation and abdomen. 
On the basis of this inforaiation and the examination of 
specimens of other species in the Musemn of Comparative 
!^ology, I am redefining here the genus Nallachms, 
with a review of the known species; describing a new 
species of Nallachms from Faraway; and proposing a 
new genus for one of Banks’ species from Colombia. 

Navas’ grouping of the dilarid genera into two tribes, 
Dilarini and Nallachiini, was mainly based upon the width 
of the subcostal space and the number of subcostal vein- 
lets. In all probability, however, the width of the sub¬ 
costal space is merely correlated with the size of the insect 
and does not represent a phylogenetic division of the 
family. On the number of subcostal veinlets Navas was 
clearly in error, for in this respect not oven the genotyq)e 
of NaMachius fits his definition of the genus. Ho also 
pointed out that whereas all the Dilarini are restricted to 
the Old World, the NaUachiini occur exclusively in the 
New World. This is no longer true, however, for her- 
mosa Banks, from Colombia, obviously falls into the Dila¬ 
rini. In defense of Navas’ classification, however, it 
should be noted that there are certain general differences 

1 Published by a grant from the Museum of Comparative Zoblogy at Har¬ 
vard College. 
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between tbe members of the tribes Dilarini and NallacMini. 
The former are relatively large, with a wing expanse of 
20 mm. or more, whereas the NaUachiini have a wing 
expanse of less than 10 mm. Furthermore, the wings and 
antennae of the Dilarini show much less sexual dimor¬ 
phism than they do in the NaUachiini. But these are dif¬ 
ferences in degree and will undoubtedly break down as 
more species are known. I believe that a more satisfac¬ 
tory and distinctly phylogenetic division of the family 
might be attained on the structure of the male genital 
armature and of the media and cubitus of the wings, as in 
other families of the Neuroptera (Hemerobioidea and 
Eaphidioidea; see Carpenter, 1935,1940). Some evidence 
for this has already been obtained and wiU be presented 
in a later paper on the Dilaridae. 

Q-enus Ndlachius Navas 

Nallachius Navas, 1909, Mem. Real. Acad. Ci4nc. Art. 

Barcelona, 7(17): 665; Navas, 1914, Gen. Insectorum, 

156:11. 

Male: antennae with long pectinations (usually 9-12). 
Fore wing distinctly triangular, coastal space of moder¬ 
ate width, traversed by numerous branched or unbranched 
veiolets; subcostal space narrow, with from 2-7 short 
veinlets; Es usuaUy with 4r-5 main branches; MA always 
anastomosed proximally with Es. Hind wing about two- 
thirds as long as the fore wing; Es usually with one main 
branch less than in the fore wing. Genital arinature 
consisting of a transverse proximal plate, two pairs of 
slender processes extending posteriorly from the plate, 
and a median sedeagus. 

Female: antennae filiform, as in other female Dilarids. 
Fore wing: more slender than that of the male, but with 
essentiaUy the same venation. Hiud wing: about two- 
thirds the length of the fore wing. Venation as in the 
male. 

Genotype: Bilar prestoni McLaehlan. 

Navas’ diagnosis of this genus is fiot entirely satisfac¬ 
tory. His statement that the subcostal space of the fore 
wings contains almost no veinlets, in contrast to the 
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several veinlets in Bilar, etc., is not true; even in the type 
of prestoni there are seven subcostal veinlets. Nallachms 
is undoubtedly a valid genus, however. It differs from 
DUar and the other Old World genera by the triangular 
fore wings of the male, the long antennal pectinations of 
the male, the smaller number of cross-veins in the fore 
wings, the reduced hind wings of both sexes, the sexual 
dimorphism of the wings, and especially the male genital 
armature. It is impossible to give a more precise generic 
diagnosis at this time because of the few species known in 
the genus. In addition to prestoni the genus includes 
americomus McL., pulchellus Banks, hruchi Navas, loxanus 



!Figure 1. NallacMus prestoni (McL.). Drawing of fore wing of the 
type (^) in the British Museum (made by D. E. Kimmins). Lettering 
(original): Bs, radial sectorj MA, anterior media; MP, posterior media; 
CuA, anterior cubitus. 

Navas, and reductus, n. sp., described below; and of these 
only cmericanus and pulchellus are Imown (in the litera¬ 
ture) by botli sexes. Furthermore, in the course of mak¬ 
ing this study, I have noted tliat tlie fore wings of ameri- 
cams (and presumably also of loxanus) differ from those 
of the other species mentioned by having the posterior 
branch of MP anastomosed with OuA for a short interval. 
This is a very striking and unusual characteristic to find 
in the Neuroptera, and may turn out to be of generic 
significance, when the venation of loxanus is known for 
certain. 

The male genital structures show only slight differences 
in the several knowh species of the genus. In all proba¬ 
bility they will not be as useful in specific taxonomy as 
venational details. 


1947] 


DilaridcB 


103 


Nallachius prestoni (McLachlan) 

Figure 1 

DUar prestoni McLaolilau, 1880, Ent. Mon. Mag., 17: 39. 
Nallachius prestoni Navas, 1909, Real. Acad. Ci4no. Art. 
Barcelona, 7(17): 667. 

I have seen no specimens of this insect, but include here 
a drawing of the fore wing made from the type (c?, Rio de 
Janeiro, Brazil) by Mr. D. E. Kimmins, of the British 
Museum (Natural Histoiy). Photographs of the wings 



Figure 2. NaUackius piiiehcUus (Banks). Drawmg of fore and hind 
wings of typo (£5) Museum of Comparative Zoology. 

of prestoni are reproduced in Professor Da Costa Lima’s 
Insect os do Brasil, tome 4 (1943), figures 54 and 55. As 
shown in figure 1, there are seven short cross-veins in the 
subcostal space, and five main branches of the I’adial sec¬ 
tor (not including MA). The posterior branch of MP is 
not anastomosed with OuA. Mr. Kimmins also kindly 
sent me a drawing of the terminal abdominal structures, 
which closely resemble those of N. americanus (Carpen¬ 
ter, 1940, fig. 74). 
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Nallachius pidohelhis (Banks) 

Figure 2 

DiJar (Nallachius) pulchellus Banks, 1938, 'Rov. de Ent., 
9: 289. 

Nallachius p^llcheUus Cai’penter, 1940, Proc. Anier. Acad. 
Arts Sci., 74: 274. 

I include here a drawing of the foi'e and hind wings of 
the male. The venation is much more open than that of 
prestoni, there being only three main branches to Rs, and 
less secondary branching of all veins. The posterior 
branch of MP is independent of CuA, as in prestouL Most 
of the costal voinlets are unbranched, but this is probably 
variable in individuals. The male genital armature is 
surprisingly like that of prestoni, though the a)deagus is 
relatively longer (Carpenter, 1940, fig. 75o). 

The types (<??) of pulchellus were colleclod at Soledad 
(Oienfuegos), Cuba, May 4,1930, and an additional male 
was recorded by me in 1940 from the Santa Rita Moun¬ 
tains (5000-8000 ft.), Ariziona. 

Ndllachius hruchi Navas 

Nallachius bruchi Navas, 1923, Arix. I’Inst. Ci<?nc. Barce¬ 
lona, 7:195. 

This species is known only by the female type, from 
Alta Gracia (Cordoba), Argentina, and originally de¬ 
posited in the Navas collection. Navas did not figure the 
wings and I doubt that the species can be recognized from 
his description. Ilowever, it is clear from his account 
that the posterior media (“procubito”) is not anasto¬ 
mosed with CuA. 

Nallachius reductus, n. sp. 

Figure 3 

_ Male: antennae very pale yellow and with long pectina¬ 
tions as characteristic of the genus; eyes very dark brown 
or even black; head and prothorax light brown; legs pale 
yellow, with dark brown at distal end of tibia. Fore wing: 
length, 5 mm.; greatest width, 2.2 mm.; relatively more 
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slender than that of prestoni, and its hind margin less 
rounded; membrane hyaline, with numerous faint and 
irregular gray spots; only a few costal veinlets forked; 
end of Sc and El not so strongly curved as in prestoni; 







Figure B. Nallachvua reductus, n. sp. A, antenna; B, terminal part of 
abdomen, dorsal view; C, same, lateral view; fore and bind wings. All 
drawings made from the type () in the Museum of Comparative Zoology. 

Rs (of type) with four main branches; media, cubitus 
and cross-veins as in prestoni, there being no anastomosis 
between the posterior branch of MP and CuA. Hind 
wing: length, 3 mm.; width, 2 mm.; broa^y oval; costal 
area relatively broad; Es (in type) with three main 
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brandies. G-enital armature as shown in figure 3, B, C; 
aedeagus longer than in prestoni. 

Female unknown. 

Holotype (cT): No. 27664, Museum of Comparative 
Zoology; collected at Ualyaia, Paraguay; October (P. 
Schade). 

This species has much fainter wing markings than pres¬ 
toni, the wing as a whole appearing smoky. The 10th 
abdominal segment has more pronounced lobes than in 
prestoni, and the aedeagus is shorter. The hind wing is 
much more reduced than that of prestoni. 

Nallachius americams McL. 

Figure 4 

Dilar americma McLachlan, 1881, Ent. Mon. Mag., 18: 

55; Banks, 1905, Trans. Ainer. Ent. Soc., 32 : 24. 
Nallachius americanus Navas, 1909, Mem. Eeal. Acad. 

Cienc. Art. Barcelona, 7(17): 667; Carpenter, 1940, 

Proc. Amer. Acad. Arts. Sci., 74: 273; Steyskal, 1944, 

Psyche, 51:183. 

The male genital armature and wings of both sexes were 
figured in my 1940 revision, but I include here drawings 
of the wings of the male in order to call attention to the 
anastomosis of the posterior branch of MP with CuA in 
tile fore wing. The amount of anastomosis appears to 
be constant in the species. So far as I am aware, this 
venational peculiarity is unknown in the Old World Dila- 
rids, though it does exist in N. loxanus Navas, from Ecua¬ 
dor. If it were not for the striking similarity of the male 
genitalia of americanus and prestoni, I would consider 
this sufificient to separate the two generically. It is note¬ 
worthy, also, that there are fewer subcostal cross-veins 
in americanus than in prestoni. 

The surprising collection of twenty-seven specimens of 
americanus in Detroit, Michigan, has already been noted 
by Steyskal (1944). The species is now known to occur 
in Kentucky (type), Maryland, Virginia, and Michigan.* 
In the Museum of Comparative Zoology there is also a 

* But not California, as stated by ITavas (Gen. Insectorum, 156: 1; 1914). 
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male from El Yunque, c. 3000 ft., Puerto Rico, May, 1931 
(P. J. Darlington). This is an unexpected extension of 
the range, but careful study of the specimen, including 
the genitalia, fails to show any dijfferences of a specific 
nature. 




Figure 4. Nallaclvius americanus (McL.). Drawing of fore and hind 
wings of a male, collected at Detroit, Michigan, June 28, 1944 (Geo. 
Steyskal), and now in the Museum of Comparative Zoology. 

Nailachius loxanus Navas 

NallacMus loxanus Navas, 1911, Ann. Soc. Sci. Bruxelles, 
25:219. 

This is known only from the male type, which was col¬ 
lected at Loja, Ecuador, in 1909, and is now in the Mu- 
slum National in Paris. Navas’ crudely drawn figure of 
the wings shows that the posterior branch of the anterior 
media is anastomosed with the anterior cubitus, as in 
americanus, although the amount of anastomosis is not 
indicated. According to his drawing, the hind wing is 
much more slender than that of americanus. 

Neodilar, new genus 

Probably more closely allied to Dilar than to Nailachius. 
Female: Body structure essentially as in Ddar as far as 
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known.® Fore wing: short and triangular; venation much 
as in Dilar, the veins with many secondary branches, but 
with veiy few cross-veins, and a short anastomosis of the 




Figure 5. Neodilar hennosa (Banks). Drawing of fore and Mnd wings 
of the type ( 9), in the Museum of Comparative Zoology. 

posterior branch of MP and CuA. Hind wing: short and 
very broad; costal space also very wide. Male unknown. 
Genotype: Dilar hermosa Banks. 

NeodUar hermosa (Banks) 

Figure 5 

Dilar (Nallachms) hermosa Banks, 1913, Trans. Amer. 
Ent. Soo. 39:220. 

Banks has given a complete description of this insect, 
but I include here drawings of the fore and hind wings, 
which ^ve not previously been illustrated. They show 
a combination of certain characteristics of DUar and Nal- 
lachvus. The maeulations on the wings resemble those of 

a The antennie are broken off in the type of hermosa. 
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N. prestom in size, being larger tban tbe ones occurring 
in Dilar. The triangular fore wing, short hind wing, the 
small number of cross-veins and the anastomosis of 
MP3+4 and CuA are also suggestive of NallacMus. On 
the other hand, the relatively large size (wing expanse, 
25 mm.), and especially the very extensive secondary 
branching of the veins are suggestive of Dilar. The latter 
characteristic is probably the most significant of these, 
and until the male is found, we may assume the closest 
affinities are with the Old World Dilarids. 

The female type (which is in the Museum of Compara¬ 
tive Zoology) is the only specimen of this insect known 
to me; it was collected at Pacho, B. Cordilleras, Colombia, 
elevation 6600 ft. 



ON SOME ACAEINA FKOM NONTIl C^AEOTANA’ 

By Nathan J-?ankb 
nollistoii, Mass. 

Among a considorable number of mites collected by 
Prof. A. S. Pearse at Durham, North Carolina, are some 
new species and other rare or little known forms. Of 
particular interest is the rediscovery of Say’s Eiytlirceus 
mmnillatiis, whicli proves to belong to the genus Labidi- 
stomma, not previously recognized in the eastern part of 
our country. The genus Xenillus, hitherto not noted 
from America is also of interest; it was described many 
years ago avS a new genus of beetles. The highly special¬ 
ized group of Oymnodamaeini is represented by four spe¬ 
cies, in three genera, two of which are new. A specimen 
of the peculiar Zetorchesfes equenti in, described by Ber- 
lese from Missouri, is the first in an American collection. 

ERYTHRiBID^ 

Erythrasus exilipes sp. nov. 

Figs. 30, 35 

Body nearly two and one-fourth times as long as broad, 
broadest just above third coxa?, a little before middle of 
length, front margin nearly straight across, two eyes each 
side, about diameter apart, median groove about one-half 
as long as front margin. Body covered with stout, sharp- 
pointed spines, rather long, and mostly erect; many, when 
magnified, are seen to be covered with mimite sharp 
spicules. Logs also with bristles, those on coxae about as 
coarse as on body, but beyond becoming finer, and mostly 
appressed, those on the under side of the last joint of 
front legs veiy fine and short. 

Legs long and slender, all tarsi swollen. Front legs 
nearly twice as long as body, tlie third joint from tip 
(tibia) about as long as greatest width of body, tarsus 
about two-thirds of protarsus; second pair of legs but 
little longer than body; the tarsus about three-fourths of 

1 Published with a gfrant from the Museum of Comparative Zoology at 
Harvard College. 
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protarsus; third legs plaiuly longer than second pair, 
tarsus about two-thirds of the slender protarsus; fourth 
legs fully two and one-half tiroes as long as body, and 
very slender’, the femora and tibia about equal in length, 
and each longer than width of body, the protarsus still 
longer, the tarsus not one-half of protarsus. 

Palpi of moderate length, the third joint swollen, the 
sides convex, the fifth with stout, apical claw, the lower 
edge showing about five small, short teeth; the thumb 
strongly clavate, reaching beyond claw, and with many 
stiff bristles. 

Length of body 1.8 mm. 

One from litter in Duke Forest, Durham, N. Car., 7 
July (Pearse). Several young ones, of possibly the same 
species, taken at same place hi July and August; these 
have very tenuous long legs. 

The length of the legs, and proportions of the joints 
thereof will separate the species from allied forms with 
such long hind legs. Type M.C.Z. Arachn. 3022. 

Erythraeus carolinus sp. nov. 

Figs. 1, 11 

Body reddish, legs pale; body fully two-thirds as broad 
as long, broadly rounded; above with many erect, stiff, 
simple bristles, as broad at tip as at base, each about 
twice as long as the width of a femur. 

Palpi not one-half the length of front tibia; all legs 
long and very slender, tarsi enlarged; front femora as 
as broad as body at tliird coxse, the second pair a little 
longer than body, first pair more than twice the length 
of body; femur two about one-half of femur one; last 
joint of front logs considerably enlarged, broadest before 
tip, more than one-third the length of front tibia. Last 
joint of second and third legs not as much enlarged. 
Some of the hairs on legs are bristly on one edge. First 
and second pairs of legs well separated from the third 
and fourth. 

Front margin of body concave, the comers over the 
base of front legs projecting slightly, and with three cir¬ 
cular pits, and from each a hair, one short and somewhat 
clavate. 



112 


Psyche 


[June 


Length 1.4 mm. 

One from Duke Univ. Forest, Durham, N. Car., 23 
Sept., 1944 (Pearse). Type M.C.Z. Arachn. 3023. 

OEIBATID.igB 
Oribatella Carolina sp. nov. 

Figs. 2, 8 

Pale yellowish, edges of the lamella, edges of the square 
at base of eephalothorax, and the edges sloping back from 
each side dark brown; legs pale, almost hyaline. The 
cephalothorax is nearly as broad at base as long, the 
line of separation from abdomen crosses just above the 
square, a fainter line crosses the square. The squai*e is 
partly open in front to a slender triangle which separates 
the bases of the broad lamellae, which, beyond this tri¬ 
angle, appear united into one and extend to near tip of 
the cephalothorax, where there are two points near each 
other and each tipped by a short spine, the outer edge of 
each lamella is dark, at first slightly, evenly outcurved 
imtil halfway to the tip of cephalothorax and here the 
dark margin separates and projects forward in a slender, 
very sharp spine. Each side, a little lower down, is a 
lateral plate or lamella, nearly hyaline, about two-thirds 
the length of cephalothorax, and with a nipple-like tip, 
this may be the lateral part of the principal lamella, and 
the dark ridge, ending in a long spine, may bo a ridge 
across the lamella. 

Each side of this lower lamella is seen the edge of the 
tectopedium, this is very long. The submedian bristles 
are thick, slightly roughened, very long, with a slender 
pointed tip, and arise from just in front of tho clear 
triangle which separates the lamellae at base; the superior 
bristle is a very fiae and extremely long hair, arising just 
in front of each anterior comer of the square; the seta 
is long, curves forward much as in 0. plummeri, is thick¬ 
ened only near end winch is roughened. 

_ The abdomen is plainly longer than broad, the sides but 
little curved; the wing does not extend in front of the 
abdomen, is not very broad, and behind merges gradually 
into the outline of abdomen. On the venter the genital 
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opening is mostly in front of Mnd troclianter, bilobed 
behind, almost as long as broad and fully twice its length 
in front of the smaller, nearly circular anal opening, 
which is nearly its length in front of the hind margin of 
venter. 

The legs are very slender and short, with few hairs 
except on the tarsi. 

Length .22 mm. 

From the Duhe Forest, Durham, North Carolina, 2 
Dec. (Pearse). Type M.C.Z. Arachn. 3021. 

Alloribates gen. nov. 

Goes in the Ceratozetinae, related to Oeratozetes and 
Peloribates but differs in the structure of the front tarsi. 
The anterior border of the abdomen bulges forward over 
the hind part of the cephalothorax so that the origin of 
the setae is plainly behind it. On each side of cephalo¬ 
thorax is a lamella reaching from near base of seta 
almost to the tip of head, it is rather close to the side 
margin all the way along, but at tip turns inward. Its 
highest part is toward the base. The wings are about 
as in Oeratozetes, the ventral openings are far apart, the 
setae are quite long; legs of moderate length to short, the 
front pair extending in front of head, the femora and 
tibiae are rather broad, but not strongly swollen. In the 
front legs the tibia extends over base of tarsus and ends 
in a long bristle, the tarsus is not quite as long as the 
tibia, its tip broadly truncate, and with one claw; on the 
upper side before tip of tarsus there is a cusp bearing a 
stout, curved bristle. 

Alloribates singularis sp. nov. 

Pigs. 24, 25 

Dull yellowish brown, legs paler. Abdomen nearly 
twice as long as broad, the sides in middle nearly parallel. 
Cephalothorax very short in middle, near each side mar¬ 
gin is the long lamella, no visible hair at tip; setse hardly 
as long as their distance apart, the tip fusiform, mod¬ 
erately swollen, and slightly scabrous; just in front of 
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tlie sutm*e are the two short, superior bristles, not far 
apart. 

No hairs on abdomen; winf^s several times longer tlian 
broad, their lower edge (seen from below) rolled toward 
body. Q-enital opening small, twice its length in front 
of the much larger anal opening. 

Legs short and fairly stout, upper side of second coxal 
bar reaching the genital opening, other bars shorter, and 
hind border of hind coxae scarcely noticeable. Femora 
and tibiae stout, but sides little rounded, tarsi tapering, 
except in front leg whore it is broadly truncate, with a 
cusp on its upper side, bearing a cui’ved stout bristle. 

Length of body .36 to .42 nun. 

Several specimens from Duke Forest, Durham, N. Car., 
numbers 475, 385, 238, 514, and IMarch-April. Type 
M.C.Z. Arachn. 3020. 

Minunthozetes angusta sp. nuv. 

Figs. 37, 38 

This is a more narrow species than tlie European type 
of the genus. The cephalothorax is about one-half as 
long as the abdomen; the lamella is a low, even, ridge 
arising close to the base of the seta and sloping forward 
to its fellow, not far behind the tip of head, the two 
lamellae connected by a short translamella, similar to the 
lamella; apparently there is no hair at tip of lamella, nor 
noticeable superior bristles; on each side near side-mar¬ 
gin is a short straight ridge, the lateral lamella. The 
seta is short, not reaching laterally beyond the legs, the 
basal two thirds slender and curved ba(^k, the apical third 
swollen, fusiform, and almost pointed at lip. 

The abdomen is nearly one and one-half times as long 
as broad, for some distance the sides nearly parallel, 
broadly rounded behind, no hairs, the wings long and 
slender, base truncate, seen from below, the edge is in- 
rolled for nearly one-half of length. 

Legs rather slender, but not long, front tarsus simple, 
one claw; tibia with a long apical bristle, its tip extending 
slightly over tarsus, femora somewhat thicker, hind 
femora short and thick, truncate at tip, the patella at- 
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taclied to upper tip. Genital opening a little broader 
in front tbau long, about one and one-half its length in 
front of the much larger anal opening, latter wider behind 
tlian in front, which is slightly bilobed, borders of coxae 
three distinct, but no evident hind border to hind coxae. 

Length .3 mm. 

From Duke Forest, Durham, N. Carolina (Pearse), 
numbers 475, 433, and 238. Type M.C.Z. Arachn. 3019. 

Tribe Oribatini 

This tribe, which includes typical Oribata (Damaeus), 
Belba, etc., may be divided into two sections, those with 
the front tibia normal (Oribata, Belba, etc.) and those in 
which the front tibiae are extended over the base of the 
tarsus, and tlie tarsus shortened. In this collection are 
three genera which belong to this second section; they 
can be tabulated as below. 

1. Abdomen about as broad as long, sides rounded; tec- 

topedia not behind but beneath second trochanters; 
legs not slender, most joints without any swollen 
part; rather broad, patella narrow on short apical 
part, sides of tibise parallel; the claws borne on a 
stalk to tarsus Allodamteus 

Tibi® narrowed at base, patellae with parallel sides; 
abdomen broader than long, claws not on a long 
stalk; tectopedia behind second trochanters just as 
behind first trochanters 2 

2. Sides of abdomen nearly parallel, legs very long and 

slender, much longer than entire body; ventral 
openings united, borders of second and third coxae 
nearly reaching middle of venter Oymnodamatus 
Sides of body convex, legs scarcely as long as body; 
ventral openings well separated, borders of second 
and third coxae not reaching half-way to middle of 
venter Jacotella 


Jacotella gen. nov. 

This is based on a small, short-legged species described 
as Gymnodameeus quadricaudiculus^ by Jacot. Instead 

1 Jour. N. T. But. Soc., 45: 356, 1937. 
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of the extremely long and tenuous legs of the typical 
Gymnodamaeus the legs are scarcely longer than body, 
and not especially slender; the ventral apertures are well 
separated; there is a strong tectopodum behind first and 
second trochanters. 

Jacotella quadricaudicula Jacot 
Figs. 3, 15 

One from Duke Forest, Durham, N. Oar., 25 Nov. 
(Pearse). It was described mostly in comparison with 
a European species, Gymnodavnecm austriacus, so I have 
given figures (3 and 15) of the venter and legs. 

GymnodamcBUS Kulczynski 

Ewing, in 1917,* erected a new genus, Heterodamaeus, 
and included in it his Damceus magnisotosvs but xm- 
fortunately Ewing selected as genotype the European 
Damceus 'bicostatus Koch, a species which Kulczynski, 
some fifteen years before, had selected as type of Gymno- 
damaeus. Thus Heterodamaeus becomes a synonym of 
Gymnodomaeus. Jacot* says that KulczynsM® assigned 
no type; however he is entirely wrong, for on page 43 of 
KulczynsM’s paper is the statement “Typus Gymno- 
damceus bicostatus Koch.” 

Grymnodamseus pearsei sp. iiov. 

Figs. 16, 27 

Dark reddish brown, border of abdomen appears black. 
Shape of body as in genotype, bicostatus, plainly longer 
than broad, not narrowed belnnd. Two tiny hairs near 
tip of head, and a longer one each side a little further 
back. Setse about as long as the space separating them, 
swollen toward tip, but the tip sharp. Logs extremely 
slender and very long, as in the long-logged Oribata. 
The front and hind femora have rather long basal stalk, 
then suddenly much enlarged, then tapering to the long 
slender apical part, this apical part is longer in front 

a Ana, Bat. Soe. Amer., 10: 123, 1917. 

129. 

*BuU. 121, B. P. Bishop Mus., p. 18, 1934. 

Acad. Litter. Oracoviensis, 42, Sor. B; 43, 1902. 
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femora than in the hind pair; patella one about one-third 
of tibia, both no wider than the slender part of femora, 
except in the front pair where the apex of tibia is broad¬ 
ened where it overhangs the base of tarsus; each joint 
with two long hairs in usual plan; trochanter of hind legs 
long and but slightly swollen, that of third legs mueh 
swollen and short, the femora with a short stalk before 
the swollen part, thence equally slender to the tarsi which 
are a little more swollen on basal part. The ventral 
apertures are on apical half of venter and united, the 
genital a little the longer; there is a dark transverse line 
in front of the genital opening, and from each end a faint 
line curves out to the margin, on each side, opposite the 
genital opening, is a curved dark mark; the hind borders 
of second and third coxaj almost reach the middle. 

Length of body .5 mm., of hind leg .9 mm. • 

Several specimens from Duke University at Durham, 
North Carolina, 1 Sept,, 14 Oct., 25 Nov., 10, 24 Febr., 
and 21 April (Pearse). Type M.C.Z. Arachn. 3012. 

This species is separated from Ewing’s Damans mag- 
msetosus, by the very much longer front tibia and the 
longer hind femur; magnisetosus moreover has a nearly 
circular venter, the legs are broader, the granulations 
coarser, the tarsi more slender at base. 

G3minodamaeus minor sp. nov. 

Figs. 28, 39 

The color is yellowish; about two-thirds the size of 
G. pearsei; the body is a little more slender, and the legs 
are not quite so long. The cephalothorax is similar but 
the hair at each side of tip of head is more clavate, the 
seta is similar, the tip long, fusiform, and scabrous. The 
first legs are not quite as long as the body, the femora 
bulbous close to base, before middle faintly sinuous, 
patella nearly as long as bulb of femur, the tibia becom¬ 
ing broader to the swollen tip, the tarsus attached as in 
6. pearsei, the tarsus is proportionally more swollen 
than in pearsei, hairs similar, but the one at tip of tibia 
apparently not as long as in pearsei. The fourth legs 
about equal to length of body; the femora are bulbous 
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quite close to base, so that the stalk of femur is extremely 
short (much longer in pearsei). The tai’suh is fusifom, 
quite haiiy toward tq). On the venter llie apertures are 
separated slightly more than in pcaisei, but connected 
by a dark, chitinous area; the outlines of coxae are not 
visible, only at margin is a dark circle at base of leg tliree 
and four. Coxae one and two are separated by an oblique 
bar, not reaching one-half way to middle, at tip of abdo¬ 
men are three hairs each side, all short, but one is much 
longer than others, and curved almost in a circle. 

Length .35 mm. 

From Duke Forest, Durham, Noi'th Carolina, in Janu¬ 
ary, March and April, numbers 238, and 505. Type 
M.C.Z. Araehn. 3013. 

Readily separated by the very short stalk to the hind 
femora, as well as size, color, apical hairs of abdomen, 
etc.; also separated from Damceus magnisetosus Ewing, 
by the more slender and less coarsely granulose legs; 
the front tibia is similar in length to that species, but the 
tarsus is narrow at base and swollen in middle; the ab¬ 
domen of magnisetosus is much broader, nearly circular, 
the hind femur of Ewing’s species has the hind femur 
swollen in middle with a short stalk at each end. 

AUodamaeus gen. nov. 

In appearance this resembles a Belba, but the second 
tectopedia are present, but bent under the second tro¬ 
chanters and so not noticeable from above. The abdo¬ 
men is as broad as long, broadly rounded, the ventral 
openings are separated by a short space. The legs are 
of moderate length, much as in Belba; in the front legs 
the tip of the tibia extends over the base of tarsus much 
as in Gymnodamjeus, but more broadly. The tarsus, 
instead of gradually tapering to a fine point, is abruptly 
narrowed some distance before tip, thus the claws are 
attached to a long', slender stalk that has the appearance 
of a separate joint. The legs, of moderate length, are 
not especially slender, nor scarcely swollen on any joints, 
except the trochanter (like Ewing’s figure of Damceus 
magnisetosus). However in essential characters it be¬ 
longs in the Oribatiui, near to Qymnodamseus. 
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Type is Allodamceus ewingi n. sp. 

The nymph of this or some allied species has two long, 
curved setaj at tip of abdomen (figure 6). 

Allodanueus ewingi sp. uov. 

Reddish brown to dull yellowish brown; there is a pul- 
verulence over the legs which has the appearance of 
equally short erect hairs on each side of each joint; it 
is also over the front of head. The fine hairs on the legs 
are, at first, scarcely noticeable, a much stouter hair 
arises from near tip of third trochanter. The tecto- 
pedium behind first trochanter has a tooth on outer side. 
The ventral openings are but little separated, the anal 
slightly the longer, the genital almost its length from the 
transverse bar at base of abdomen, the anal opening is 
nearly one-half its length from the end of venter. Above 
on the cephalothorax at each basal corner is the base of 
the seta, but no seta is visible unless it is very short and 
capitate; a little in front arises the superior bristle, which 
near tip is somewhat thickened. 

The front legs are nearly as long as width of the abdo¬ 
men, the hind legs as long as the entire body. The base 
of the patella and tibia is suddenly broadened, like a 
basal collar to the joint, the patella is much narrowed 
beyond the collar, but the tibia continues broad to the 
attachment of the tarsus, and in front legs the upper tip 
of tibia is extended in a point over fully one-half of the 
thick basal part of tarsus, the tip of the tibial projection 
has a very long hair. 

Length .7 mm. 

Prom the forest of Duke Univ., Durham, North Caro¬ 
lina, 1 Sept. (Pearse). Type M.O.Z. Arachn. 3014. 

Oribata carolinensis sp. nov. 

Pigs. 41, 42 

Cephalothorax plainly narrowed a little in front of 
first logs, a curved anterior bristle each side near tip, 
and one on each side margin near tip, seta fully equal 
to length of cephalothorax, whip-lash t^e, the lash very 
fine and delicate. Abdomen nearly as broad as long, 
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with a row of cmwed bristles toward each side, six shorter 
incurved bristles at tip; venti'al apertures touch, the 
genital nearly circular, the anal nearly as long as the 
genital, but only about two-thirds as broad. 

Legs slender, all tarsi long; fourth legs much longer 
than body, the first legs almost as long as body, the stalk 
of femur cuiwed and nearly as long as the swollen part, 
the patella about one-half the tibia, latter (from side) 
much swollen, fusiform, tarsus witii bulb-like swelling 
near base, the tapering part nearly equal to tibia plus 
patella. Hind legs with trochanter nearly one-half of 
femur, latter with stalk nearly one-half of length, swell¬ 
ing fusifom; tibia a little longer than femur, very slen¬ 
der, except a triangular swelling near tip, tarsus little, 
if any, longer than tarsus of first legs, a swelling near 
base, tapering to ti^. Most of the hairs on logs are 
slightly curved and minutely pectinate. Second legs much 
like first, but shorter, third legs much like fourth, but 
much shorter, the tibia slightly thickened toward tip. 

This species is near to 0. longiseta Bks., but in that 
• species the hind tibia is not nearly as long as tarsus, and 
latter not so bulbous near base, the hind tarsus plainly 
longer than front tarsus, the hairs on legs not so plainly 
pectinate, on abdomen the hairs are short and straight, 
and on venter the genital aperture is plainly separated 
from the anal, and not so nearly circular. 

Length .55 mm., hind leg .8 mm. 

From Duke Forest, Durham, North Carolina, March- 
AprU (Pearse coll.). Type M.C.Z. Arachn. 3010. 

Oribata diversipes sp. uov. 

Figs. 31, 33 

Oephalothorax much narrowed in front of first legs, 
the sides there scarcely cuiwed, just behind head the 
cephalothorax is much broadened, then narrowed, and 
then curving outward for second legs, then much nar¬ 
rowed to base; there is a stout, blunt, curved tectopedium 
behind both first and second legs, stigma about twice its 
diameter from margin, the seta long, with a fine whip-lash 
tip; each side of head near tip are two rather long, curved 
hairs. 
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Abdomen globose, four short curved hairs at tip, prob¬ 
ably some hairs on dorsum, but the dorsum is cracked 
and rubbed so I see but two bases for hairs. Venter 
with openings a little separated, but connected by a nar¬ 
row median ridge, the genital aperture nearly circular 
the anal more pear-shaped, behind nearly as broad as the 
genital, but much narrowed in front, broadly separated 
from the hind border of abdomen. 

Legs long, all tarsi long and fine; first legs equal to 
length of body, femora, tibise and base of tarsi swollen 
about as much as in most species; the second legs a little 
shorter, the third nearly as long as body, both with dis¬ 
tinct swellings though smaller than on first legs, hind 
legs very much longer than body, fully one and one-half 
as long, the tibia plus tarsus equal to body, the swellings 
are very like angustipes and that on femur is longer 
than usual. Most of the hairs on legs are curved, one on 
tarsus is very long and nearly parallel to tarsus, on the 
tip of hind tibia is a long, diverging hair with a fine 
curved tip, much like those of grossmanni, and some 
others. On the second trochanter is a long hair curving 
forward, a much shorter one on first trochanter. 

Length .5 mm. 

One from Duke Forest, Durham, N. Car., March-April 
(Pearse). Type M.C.Z. Arachn. 3009. 

Belba insequipes sp. nov. 

Figs. 32, 43 

Body and legs pale yellowish. Cephalothorax more 
than one-half the lengtli of abdomen, latter rather short 
and broadly rounded behind; no tectopedia behind first 
legs, a prominent spike-like one behind second legs, also 
in front and behind base of third legs is a small projec¬ 
tion. The seta is long and with a whip-lash tip as in 
B. florida. The abdomen is strongly convex, with a row 
of bristles on each side, and six shorter ones on hind 
margin near tip; the venter is nearly circular, the open¬ 
ings are subequal and rather close together. The legs 
show definite bulbous swellings on femur, tibia and tar¬ 
sus, all tarsi very slender and long. The front femora 



122 


Psyche 


[June 


have the swollen pari but little longer^ than the curved 
stalk; the tibia is strongly swollen, with a fairly long 
stalk, the tarsus also has a distinct thin stalk before the 
bulb, tlie part beyond long and tapering. The hind legs 
are about as long as body, the trochanter very long, 
nearly or quite as long as the femur, latter swollen in 
middle, tapering each way to the short stalk, the tibia 
has a less swollen part at tip, with a stalk more than 
twice as long, the tarsus has a short stalk before the 
bulb, a long and very slender part beyond. The third 
legs have the very long tarsus, but the tibia is only about 
one-half of tarsus. The legs are not especially hairy, 
the long hair of front tibia much before tip and scarcely 
longer than the joint. 

Length of body .4 mm. 

Two specimens from Duke Forest, North Carolina 
(Pearse), #238, January, and Maroh-April. Type 
M.C.Z. Arachn. 3011. 

The mite, at first, with very long hind legs resembles 
Oribata angustipes, the front legs, however, are very 
different, and in the hind logs the femur is much shorter 
than in mgustipes. 

Oppiella apicaUs Jacot 
Figs. 14,17 

The specimens from Duke Forest have the tip of 
cephalothorax more acute than in the typical form. The 
seta shows a head distinctly longer than in Jacot’s fig. 4, 
with a few short hairs near tip, j)ossibly olhors toward 
base. Probably it will be best to consider the subspecies 
of 0. coniigata which Jacot describes, apicalis, sqmrrosa, 
the form mentioned by Jacot from Groat Falls, Ta., and 
the one figured here as only some of the forms of a 
variable species, Oppiella apicalis (which has prece¬ 
dence). 

Autogneta arnica Jacot 
Figs. 19, 21 

One specimen from Duke Forest, Durham, N. Car. 

The legs are short and slender; the base of the tarsus 
is sunk into the concave apex of the tibia in all legs, but 
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most strongly in the front legs where the upper end of 
tibia extends nearly over the basal half of tarsus and is 
tipped by a long hair; the slender stalk of the tibia is 
curved in all legs; all of the tarsi are very hairy on apical 
half, and the claw is very long; all patella are very short, 
and the tip of femur is lobed on each side. 

The cephalothorax is narrowed at base and widest at 
base of the first tectopedia. A little in front of each basal 
comer is a large, rounded scar, from its anterior inner 
corner arises a ridge which curves inward and then ex¬ 
tends forward parallel to its fellow for fully three-fourths 
of length of cephalothorax. From the anterior outer 
corner of each scar arises the long seta, tipped by an 
elongate swelling; superior bristles apparently lacking, 
but the round insertion is seen opposite the turn of the 
ridge. 

The abdomen, not twice the length of the cephalo¬ 
thorax, is broadest behind the middle. On the venter is 
a strong division and constriction between the cephalo¬ 
thorax and the abdomen, there is but little indication of 
coxal limits, but the second (apparently) is a broad plate 
separated from its fellow by a somewhat triangular out¬ 
line, a faint curved line crosses just in front of genital 
opening and slopes backward to indicate hind border of 
the fourth coxa. 

The genital aperture is broader in front than behind, 
the anal opening much larger, and fully one and one-half 
its length from the genital opening. Dolicheremceus 
ritbripes Jacot, Florida Entom., 1938, is very similar in 
general appearance to this species, the body is more 
slender. 

Carabodoides retracta sp. nov. 

Figs. 9, 29 

Cephalothorax fully as broad at base as long, abdomen 
about one and a third times as long as broad, broadly 
rounded behind. Seta spatulate, the broadened tip flat, 
with rounded outer tip. The cephalothorax above has 
irregular low, narrow ridges, one starts from close to the 
stigma, extending obliquely forward and inward, then 
turns to run parallel to outer margin of cephalothorax. 
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The legs are short and stout the femora especially thick. 
In the front legs the tibia is cup-shaped, its tip nearly 
as broad UvS its length, this tip is concave aiul the basal 
part of tarsus is retracted within it, the tip of tibia above 
has a long hair. The short tarsus is suddenly narrowed 
from above and here there are a few hairs. In the hind 
legs the femora are broad, shouldered, subtriangular, the 
hind tarsus about equal to tibia, its tip scarcely reaching 
tip of abdomen. The front legs are hardly as long as 
widfli of abdomen. 

The genital aperture almost touches the anal, is broader 
in front than the anal, but behind is a little more narrow 
than anal, latter is fully as long as genital, but quite nar¬ 
row in front and fully twice as broad behind. 

Length .55 to .6 mm. 

From Duke Forest, N. Carolina, numbers 475, 238. 
The front tibia is more modified than in apiealis or sac- 
chariomycetaides. Type M.C.Z. Arachn. 3018. 

Eremohelha gracilior Berlese( ?) 

Figs. 10, 23 

Related to E. flagellaris, smaller, abdomen more elon¬ 
gate. Oephalothorax with two fine linear carinae in mid¬ 
dle, at first parallel, tlien each turns outward, stigma 
close to base, hardly its diameter from outer margin; seta 
long, slender, ending in a fine whip-lash. Above the base 
of leg one is a shorter carina, reaching foi’ward of lateral 
margin. 

Abdomen nearly one and one-third as long as broad; 
the anterior lateral margin ai)poars heavier (as in Ber- 
lese’s figure) with hairs about as in figure but not all dis¬ 
tinct m this specimen; four on hind margin, and a sub¬ 
marginal row, and an apparent oblique row. 

On the venter tlie triple XJ-suture across base of the 
camerostome and ending at tectopedial spines is very dis¬ 
tinct. The genital aperture is a little longer than broad, 
hardly one-third its length in front of the larger anal 
aperture, which is broader behind, and separated from 
hind margin almost as far as from genital aperture. 

The legs are finely granular and more slender than in 
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flagellaris, especially tlie tarsi beyond tlie swelling; the 
bnlb at tip of front tibia is plainly a little broader than 
long, and almost touches the swelling on base of tarsus; 
the bind femora are plainly pedicellate, and all patellas 
are quite long; the tarsi are very hairy. 

Length .4 mm. 

From the Duke TJniv. Forest, Durham, N. Oar., num¬ 
bers 238,487. 

From the fourteen words of description of Berlese it is 
hardly possible to recognize this species, but the figure 
agrees in several particulars. However, the most char¬ 
acteristic points in the legs are not given, since the legs 
were not figured. His figure shows a long simple seta, 
but it is possible that the whip-lash tip was lost. 

Zetorchestes equestris Berl, 

Fig. 26 

One specimen from Duke Forest; it is apparently rare; 
I had never seen it, and none in the Jacot collection. 

The body is broadly rounded except in front, where it 
comes to a point. The first three coxae are close together 
in front, the hind coxae situated much further back. Hind 
legs much longer and stouter than the others, with a spine 
at tip of tibia, and two on outer edge of tarsus. Ventral 
openings connected by borders, the anal much the larger, 
broadest toward rear, genital not nearly so long and 
about two-thirds as broad, more than its length behind 
the third coxae. Tarsi of front legs rather slender, nearly 
twice as long as tibia. Above the cephalothorax has a 
lateral dark lamella on outer side, two-thirds of length 
of cephalothorax. The seta is paddle-shaped, a slender 
stalk and a large fiat ovoid tip, somewhat lined and with 
numerous minute points. 

Length .4 mm. 

Xenillus occultus sp. nov. 

Figs. 5, 7 

Dull brownish rufous; surface very minutely rough¬ 
ened; body about two-thirds as broad as long, broadly 
rounded behind, and there with a few erect hairs, each 
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with the tip f>lij>'litly e7ilarf?od, four (*nc*]i sido projoding 
beyond abdoracni, and three or four others each side 
toward tip. Oephalotliorax with two ('lonf?ato, incxirved 
plates (%. 7), broadest before tip where they ahnost 
meet, tip broad, concave, th(‘ onter point jnore prominent, 
each plate boars a long, roughened, stout bristle from 
middle of the tip; tip of head with a short, curved bristle 
each side; at base of the cephalothorax a fairly broad 
transverse area is delimited and from each upper corner 
arises the subbasal bristle, enlarged at tip; each seta is 
nearly as long as this bristle, clavate at tip; each iirst 
teetopedium is enlarged and projects laterally, with a 
sharp outer point anteriorly. 

Legs slender, fairly short, joints but little swollen, three 
equal claws; first legs about length of body, patella nearly 
one-half of tibia, but few hairs, a long one at tip of tibia 
above, one, nearly as long, from tarsus before middle, else¬ 
where but few short hairs; second and third logs hardly 
width of body; the fourth legs scarcely reach the tip of 
body. 

On the under side are three parallel cross-bars; one at 
base of first coxae, one at base of second coxaj, the third, 
more curved passing behind third coxaj and reaching 
nearly to fourth coxae; in the middle this cross-bar is con¬ 
fluent with the curved bar from fourth coxae, which touches 
ahnost the half of genital aperture; the latter is a little 
longer than broad, scarcely truncate behind. 

^ The anal apeidure is twice as long as the genital and 
situate about one and one-fourth its length behind the 
genital aperture in the female, fixlly one and one-half its 
length behind in the male. 

Length of female .7 mm., of male .55 ranj. 

Two specimens from the Duke Forest, North Carolina. 
Type M.C.Z. Arachn. 3024. 

Eremaeus politus sp. nov. 

Figs. 20, 22 

Pale yellowish. Cephalothorax plainly longer than 
broad, narowed in front of first legs, in middle with two 
slightly curved and parallel carinae; first legs far in front 
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of second, the stigma more than its width from side, be¬ 
hind is a transverse ridge, narrow through the middle, 
widened behind and beyond stigma, setae longer than dis¬ 
tance between their bases, the head long, and slender, 
scabrous. A tectopedium behind coxae one, and also two, 
the latter rather complicated. 

Abdomen fully one and one-half times as long as broad, 
sides but slightly convex; on each side of the basal part 
is a short strip of granules. The genital opening plainly 
longer than broad, about its length in front of the larger 
anal opening, latter narrow and faintly bilobed in front, 
more than twice as broad behind. The fourth pair of legs 
considerably behind the third; the side of the venter be¬ 
tween these two pairs is convex, the hind coxae occupying 
most of the area, and strongly curved behind. Legs short 
and stout, with but few fine hairs, almost wholly on tarsi, 
three claws; all femora thickened, front ones strongly so, 
and with a ridge or lamella below, tibia short, little if 
any longer than tarsus, front tarsus from side slightly 
swollen; hind legs reach nearly to tip of abdomen. 

Length of body .4 mm. 

From Duke Forest, N. Car., numbers 475, 433, 514. 
Type M.C.Z. Arachn. 3017. 

Epilohmannia elongata sp. nov. 

Fig. 40 

Pale yellowish brown, legs almost colorless. Body 
slender as usual, somewhat broadened in middle of ab¬ 
domen; above without evident hairs; seta short, with 
clavate tip. The head in front is almost in a point; tip 
of abdomen broadly rounded. Front legs a little heavier 
than the others, tarsi quite thick and with a number of 
rather short hairs, one claw; tibia very broad, roxmded 
on each side, a long hair a little before tip _; the third joint 
before tip (patella?) longer than other joints, narrow on 
base, but much broadened before tip, scarcely as broad as 
tibia, second and third legs shorter, about as long as the 
greatest width of abdomen, the second, third, and fourth 
joints narrowed on base; fouiih leg much longer, reaching 
to tip of abdomen; first visible joint (trochanter?) very 



128 


Psyche 


[June 


long and extended on outer side at tip over base of next 
joint, next three joints subequal, narrowed on base, tarsus 
slender and longer than the preceding joint, all tarsi with 
a few hairs, the claw very large. Hind coxae much broad¬ 
ened toward tip, together showing a deep median excava¬ 
tion behind. 

The genital opening is situate the length of its base 
from the base of this excavation; it is roundly broadened 
behind to a width equal to its length, and here there is 
a line reaching almost across venter, and crossed by a 
sloping longitudinal line extending back to middle of anal 
opening. Anal opening not quite half its width behind 
the genital, its sides rounded, and slightly narrowed be¬ 
hind, its length plainly a little less than the genital open¬ 
ing. Surface of venter around genital opening shows 
numerous well-separated granules, and also many down 
the middle of genital covers, the margms free of them. 
The second coxae are very broad, the third much nar¬ 
rower, especially on base; the first coxae are triangular, 
the pointed base not reaching middle. 

Length .35 mm. 

One from the Duke TJniv. Forest, Durham, N. Car., 21 
Oct. (Pearse). Type M.C.Z. Arachn. 3016, 

Lohmatmia brevipes sp. nov. 

Figs. 34, 36 

Body a little more than twice as long as bi’oad, sides of 
abdomen nearly parallel, tip broadly rounded, tip of head 
rounded, a fine hair each side; the superior bristles are 
barbed, and situate close to base of seta, latter is a hyaline 
scale truncate at tip. On each lateral edge of abdomen 
are six bristles or scale-like hairs, tlie first four are barbed 
or roughened bristles, the first bristle near base of ab¬ 
domen, second about opposite base of genital opening, 
two others further behind, and nearer together, beyond 
are two broadened, or scale-like hairs with barbed edges, 
the last close to tip of abdomen; above on abdomen, not 
far from margin, is a row of four shorter, also rough¬ 
ened bristles, the first and second close to the first and 
second marginal bristles. The genital aperture much 
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more narrow than the anal, and a little shorter, its sides 
nearly parallel, each cover with about nine hairs as in 
figure; the anal openiug connected to the genital, the sides 
are curved outward, the covers not occupying available 
space, and each cover with a row of four barbed bristles. 

The legs are very short and stout, the front pairs 
heavier than others, the femora are narrowed at base, 
and the tibiae are concave on inner edge, there are some 
hairs chiefly on tarsus, some on the hind legs are barbed 
hairs, and also some on outer side of femora one and two 
are broadened scale-like and roughened; the single claw 
is very long, the curve mostly near tip; a long hair at tip 
of tibiae. 

Length .28 mm. 

Several specimens from Duke TJniv. Forest, Durham, 
N. Oar., 21 Oct., 4, 25, Nov. (Pearse). Type M.O.Z. 
Arachn. 3015. 

LABIDOSTOMMATID.® 

Lahidostomma mamillatm Say {Erythrceus) 

Figs. 4, 12, 18 

Say’s species has not been recognized previously; Jacot 
suspected it might belong to Labidostomma, but none had 
been taken since Say’s time. In 1930 I took one in the 
Smoky Mts. of North Carolina, and Prof. Pearse sends 
several specimens taken at Duke Forest. 

The mandibles above are mostly covered with an ar¬ 
rangement of imbricated rounded scales (castanulate); 
the jaws are smooth, and slightly outcurved at tip. On 
the swollen part of mandible not far from base of the 
jaws is a sloping tubercle, tipped by a long, fine bristle. 
Each side of the front margin of the body ends in a sharp 
point, also tipped by a bristle. 

A short distance behind the front is a transverse, nearly 
parallel ridge, most prominent on the sides, between this 
and the front margin the surface is sculptured as on the 
mandibles and also in a median raised region behind the 
ridge, elsewhere the sculpturing is less perfect, tending 
to be reticulate or granulate. Each side of the median 
raised area is a fairly prominent clear spot with a hair, 
possibly corresponding to stigma and seta; a few smaller 
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hairs and bases on front part of body. Tbe side before 
middle is somewhat swollen, and hero are the two “eye 
spots,” facing laterally. The hind one is very large, the 
one in front much smaller; just in front of the small one 
arises a long, back-ward directed bristle; two very short 
hairs at tip of body. 

On the venter the coxae meet in the middle and beyond 
are six joints, the first and third are quite short (prob¬ 
ably trochanter and patella), beyond are two long and the 
short terminal joint, probably tibia, protarsus and tarsus. 
The front tarsus ends in two nearly equal claws. The 
other legs do not have a short patella, tlie fourth joint 
from tip being longer than tlie one beyond it, and the last 
joint (tarsus) much longer tlian the penultimate; all legs 
have fine short hairs, most abundant on tlie tarsi. The 
tarsi of the second, third, and fourth pairs end in three 
claws, the median claw not as much curved as the laterals. 

In the female the ventral openings are united in one, 
which is divided by a transverse line at posterior third, 
near sides the line curves forward. In the male the two 
openings are slightly separated, the genital much the 
larger. 


BXPLANATIOIT OF PLATES 
Plate 5 

Mg. 1. First leg of JSrythrmis caroHms, and hairs from body. 

Fig. 2. OHbatella Carolina, cci>halothorax and base of abdonaon from 
above. 

Mg. 3. Jaootella quadricaudioula, venter. 

Fig. 4. Lahidostomma mamillatus, *^eyos^* from above. 

Fig. 5. Xemlhts oco%Lt%8, venter. 

Fig. 6. Allodamc&iiB cwmgi, tip of abdomen of nymph. 

Fig. 7. Xemlhis oooultus, cephalotborax. 

Fig. 8. Orihatella Carolina, venter. 

iPig* 9. Carahodoides retracta, cephalotborax. 

Fig. 10. JSremoT?elba graoilior, cephalotborax, and venter. 

Fig. 11. Srythrosm earolinus, comer of cophalothorax, and palpus. 
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Plate 6 

Pig, 12. Labldosiomim 'niamillatiiSf side of c-ephalotliorax; first leg, palpus, 
ventral apertures of male, and sculpture of mandible. 

Pig. 13. Allodamceus ewingi, first and second legs. 

Pig, 14. Oppiella apicaliSj side of ccpbalothorax, and venter. 

Pig. 15. JacotcUa qmdricaudicula, seta, and apical part of first and fourth 
legs. 

Pig. 16. Gymnodamms pearsei^ under side. 

Pig. 17. Oppiella apicalis, ceplialothorax below. 

Pig. 18. LaUdidostomma mamillatva, ventral aperture of female. 

Pig. 19. Auiogneia arnica, part of cephalotborax, and front tarsus. 
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Plate 7 

Fig. 20. JEremcPUS pohtus, coplialotliorax, first leg, and claw. 

Fig. 21. A'utogncia arnica, venter. 

Fig. 22. BremcBus polifus, venter, and second leg. 

Fig. 23. Eremohelba gracihor, ccplialotliorsix from below, and fourth leg. 
Fig. 24. AUoribates singtilaris, cephalothorax, wing from side, third and 
fourth legs, and first tibia and tarsus. 

Fig. 25, AUoribates singularis, venter, and fouith leg. 
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Plate 8 

Pig. 26. Zoiorcheafes eqnestria, vouter, edge of cophalotlxorax, seta, and 
first leg. 

Pig. 27. GymnodcmuBiis pearaei, first tibia and tarsus, sota, tip of eephalo- 
thorax, and attaebment of first leg. 

Pig. 28, Gymnodamcaua minor, first log, showing tibia boncath, tibia and 
tarsus of first leg, showing tibia from side, fourth leg. 

Pig. 29. Carabodoidea retraeta, yenter, sota, and first leg and edge of 
cephalothorax. 

Pig. 30. Brythroaua esnilipea, palpus from two views. 

Pig. 31. Oribata diveraipes, cephalothorax, and vontor. 
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PLAtTE 9 

Pig. 32. Be^a manpiipes, first and fourtb logs. 

Pig. 33. Orihata diversip(^, first, third, and fourth legs. 

Pig. 34. Lohmamia hrevipes, fourth leg. 

Pig. 36. ErythroBiLS eailipcs, tibia and tarsus of first and fourth legs, eyes. 
Pig. 36. Lohmannia hrevipes, venter, and seta. 

Pig. 37. Minunthosfctes angusta, venter, tibia and tarsus of first leg. 

Pig, 38. Minwnthoaetes angusta, dorsum. 
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Plate 10 

Pig. 39. Oymnodammts minor, side of pcphalotliorax, seta, and ventral 
apertures. 

Pig. 40. Epilohmanma elongaia, under side. 

Pig. 41. Orilata carolinenms, first, and fourth legs. 

Pig. 42. Oribata oarolinensiB, above. 

Pig. 43. Belba inceqwpes, side of cephalothorax, seta and tip of abdomen. 
Pig, 44. Allodamms ewingi, side of ccphalothorax. 
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TRICnOPBIA TABANIVORA FOUTS IN MASSA¬ 
CHUSETTS (IIYMENOPTERA, 
DIAPRIID.E) 

By Notiman S. BAir.wv 

Biological LalwratorioH, Cainbrulgo, MasHacliuselts 

Iti the ooTii'BO of liold invohtigalioiiH into the life his- 
toiy of the Saltxuarsh Gx’oonhoad, Tabanus uigrovittatus 
Macquart, being carried out for ihe Kstate of MasHachu- 
setts, two pupae of that apecioH were found. They were 
located in a pile of drift coinposod chiefly of coarse 8par- 
tim, straw and tlie remains of other salt marsh plants that 
had accumulated on a ditch bank near the edge of the 
marsh., The pupae were discovered on August 9,1946, on 
the Pine Island Marsh in Nowbuiy (Essex County). One 
was of the usual coloration, but the other was decidedly 
blackened and appeared unhealthy. Both were kept in 
small vials with a bit of the debris. A male horsefly 
emerged from the sound pupa and on August fourteenth 
a score of minute parasitic wasps came out of the second. 

These were kindly deteimined for me by M r. C. P. W. 
Muosebeck of the U.S.D.A. Bureau of Entomology and 
Plant Quarantine as Trichopria tabamvora Pouts of the 
Proctotrypid family Diapriid®. 

A subsequent search of the literature failed to reveal 
any record of the species since those originally reported 
by Cameron.^ Segal repeated Cameron’s record in bis 
paper on the genus Chrysops.’‘ Prof. Cameron raised 98 
from a pupa of Ghrysops mitis O.S. taken at Saskatoon 
and 112 from a pupa of Tabrnma reimvardtii Weid. col¬ 
lected in Maple Creek, Saskatchewan. Pouts ’ description 
of the species was published wilh this data.’ 

This note indicates another Tabanid host species, a 
very different habitat, and a notable extension of range 
for the parasite. Furthermore, as far as the writer has 
been able to discover, these are the only known records 
of pupal parasites of Tabanida?. 

Six specimens of the series wore sent to Mr. Muosebeck 
as the Bureau of Entomology collection contained only 
one paratype; twelve are in the Museum of Comparative 
Zoology, 

X Cameron, A. E., Bull. Bnt. Ees., Vol. 17, Pt. 1, 1-42, 1926. 

a Segal, Bernard, N. Y. Ent. Soc. Jour., Vol. 44, 61-78, 1936. 
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BOOK NOTICE 

*Eijeas OS' "WESTEBir Nobth Ambbioa. Their Eelation to 
the Public Health; by Clarence Andresen Hubbard; pp. 
i-ix +1-533, 5 half-tone plates, and many text figures. 
1947. (The Iowa State College Press, Ames, Iowa. 
$ 6 . 00 ). 

This companion volume to Irving Fox’ “Fleas of East¬ 
ern United States,” from the same Press (1940), far out¬ 
strips in scope any similar attempt in the field of the 
Siphonaptora. It is a handsome book, clearly printed 
and attractively bound. 

The work opens with a history of the study of fleas in 
western North America, a feature to which entomologists 
are little accustomed. In a brief but competent discus¬ 
sion of fleas and disease it is stated that, since the intro¬ 
duction of bubonic plague in the United States in 1900, 
there have been 506 human cases, 321 of them fatal. It 
is to be feared, nevertheless, that the author’s “Word of 
Warning” will fall upon deaf ears. CoUecting ectopara¬ 
sites is not a normal activity of the average entomologist. 
Hubbard describes in detail the special techniques in¬ 
volved in trapping the hosts, gathering the fleas, and 
mounting the specimens for study. 

The chapter on the external anatomy of the flea is dis¬ 
appointing. For advanced students it could have been 
omitted altogether; while it is far too sketchy to meet the 
beginner’s needs. Even some terms used in the main 
body of the book—such as pygidium, mesostemite and 
mesopleurite —are not explained. 

The foregoing general topics cover a bare 40 pages, the 
bulk of the treatise being a detailed taxonomic study of 
236 species and subspecies of Siphonaptera known to the 
author from North Am erica west of tiie 100th Meridian. 
These he classifies in 5 families and 66 genera. Keys are 
provided for the identification of families and genera, 
and for the species and subspecies of most genera, with 
the exception of Ceratophyllus and Megarthroglossus. 
However, some of the keys to species are based on males 
-only. Type locality and t 3 TJe host are given for nearly 
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every form; but the prosout location of the types is omit¬ 
ted in most cases. Tlie (loscrijdious tu'e clear and the 
many illustrations of details, conipariuf? closely allied 
forms are most commendable. 

Only 12 of the 302 tleas listed from America north of 
Mexico extend across the continent; and this number 
dwindles to 5 (one of them doubtfully in the Kast) after 
eliminating 7 species introduced from the Old World by 
man. The eastern flea fauna is, moreover, scanty, only 
56 species and subspecies being known from east of the 
lOOtb Meridian, as against 236 from the western area. 
The explanation lies, of course, in the extremely poor 
mammalian fauna of the eastern area. The author has 
relied too exclusively on Irving Fox’ book (1940) for his 
information on eastern tleas. 11. S. Fuller in 1943 raised 
the number of species known from Vermont to 15 (not 
one, as stated by Hubbard), and recorded 9 species from 
West Virginia, from which state Iluhhard says there are 
no published records. 

In the careful and elaborate analysis of host relation¬ 
ships, the notes on the characteristics and behavior of the 
several types of hosts will he particularly useful. The 
relations between blood-sucking ectoparasites and their 
hosts are not merely those of taking and giving food. 
The parasite’s structure, life-history and behavior are in 
most cases closely correlated with those of the host. The 
author’s detailed information on the relative abundance 
of the several spoeies of fleas often found on the same host 
may help to determine the normal or breeding, and the 
accidental or stray hosts of each sp(>cies, leading even¬ 
tually to the study of the factors determining the choice 
of the host. 

The author is to be congi'atxilated on his book, whidi 
orovms some fifteen years of field and laboratory work 
carried on with unusual enthusiasm.—J. Bbqttabrt 



CAMBRIDGE ENTOMOLOGICAL CLUB 

A regular meeting of the Club is hdd on the second Tuesday 
of each month (July, August and September, excepted) at 8:00 
p.m. in Room B-455, Biological Laboratories, Divinity Ave., 
Cambridge. Entomologists visiting Boston are cordially invited 
to attend. 


FOR SALE 

•'The Librarian of the Museum of Comparative Zoology is 
offering for sale a limited number of sets of the “CoNTSiBtr- 
TIONS FROM THE ENTOMOIJOGIOAI, LABOHATORT OP THE BUSSEV 

Institution.” These are priced at $15.00 f.o.b., Cambridge, 
Massachusetts. 

Bach set includes reprints of 292 entomological papers which 
appeared in various entomological and zoological journals pub¬ 
lished during the period from 1909 to 1929. These form seven 
large volumes each substantially boimd in red buckram, and a 
number of additional reprints to form an eighth volume. Alto¬ 
gether there are more than 6800 pages included. Shipping weight 
is approximately 50 pounds. 

Orders should be addressed to Mrs. M. D. Frazier, Librarian, 
Museum of Comparative Zoology, Harvard University, Cam¬ 
bridge, Mass. 


The Cambridge Entomological Club has for sale reprints of 
articles published in Psyche between 1910 and 1920. A list of 
articles available can be obtained from the Editorial OfSce 
of PsTomB, Biological Laboratories, Divinity Ave., Cambridge, 
Mass. 



BACK VOLUMES OF PSYCHE 


The Cambridge Entomological Club is able to ofFer for sale 
the following voliunes of Psyche. Those not mentioned are 
entirely out of print. 

Volumes 2, 3, 4, 5, 6, 7, 8, 9, each covering a period of three 
years, $5.00 each. 

Volumes 10,12,14, 17, each covering a single year, $1.00 each. 

Volumes 18,19, 20, 21, 22, 23, 24, 25, 26, each covering a single 
year, $1.50 each. 

Volumes 27 to 53, each covering a single year, $2.00. 

Orders for 2 or more volumes sxibject to a discount of 10%. 

Orders for 10 or more volumes subject to a discount of 20%. 

All orders should be addressed to 

F. M. OAitpJfiNi'iut, Associate Editor of Psyclu*, 

Biological Laboratories, 
Harvard University, 
Cambridge, Mass. 
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NOTES ON DILARIDiE AND BEROTHID.®, WITH 

SPECIAL REFERENCE TO THE IMMATURE 
STAGES OF THE NEARCTIC GENERA 
(NEUROPTERA) 

By Ashley B. GtrsNEY 

Bureau of Entomology and Plant Quarantine, Agricul¬ 
tural Research Administration, United States 
Department of Agriculture 

To students of neuropteroid insects, as well as to ento- 
mologists interested in specialized types of holometabo- 
lous larvae, it will be significant that the immature stages 
of Nallachim and Lomamyia have been found. Nal- 
lachius is the only Nearctic genus of Dilaridse and con¬ 
tains two species in the United States, both of which were 
originally referred to the genus Dilar. Lomamyia is the 
sole Nearctic genus of Berothidae, represented in this 
country by 10 species, and, like Nallachius, they are all 
relatively rare insects. With the exception of the eggs 
and first-stage larvae of Spermophorella, an Australian 
berothid genus, the young stages of these two families 
have been entirely unknown. Though some details of the 
biologies of Nallachius and Lomamyia are still unknown, 
the main features may now be presented. Their larvae 
prove to be related, though perfectly distinct, predators 
which attack soft-bodied insects. 

The discovery and recognition of the young of these 
insects may be largely attributed to the collecting zeal 
and generous cooperation of my colleagues, William H. 
Anderson and Herbert S. Barber. Dr. j^derson col¬ 
lected the male allotype^ of Nallachius americanus (McL.) 
in 1939, and has also collected four lots of larvae, with 

1 Designated by Carpenter (1940) subsequent to the original description, 
1881. This specimen was reared, but the cast skins were not recovered. 
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one lot of whicli two pupas were associated. The pupae 
died before maturity, but possess the characters of the 
adult sufficiently well to permit id('ntification. A cast 
larval skin of one is identical with larva' which he col¬ 
lected. This material of americamis was first correctly 
identified in 1945 by Henry K. Townes. More than 50 
years ago the late H. G-. Hubbard collected a single nearly 
fully grown larva of Lomamyia which could not then be 
identified. A similar, though fully developed, larva 
taken in 1941 by R. J. Kowal likewise could not be named 
until the key to this identification puzzle was secured 
through study of first-stage larvae hatched by Mr. Barber 
in 1919 from eggs laid by a oajptive Lomamyia? F. M. 
Carpenter of Harvard University made some most help¬ 
ful suggestions, when ho learned of the study in progress, 
and I am also grateful for the photograph of NallacMus 
wings (fig. 1) which he kindly offered to make. Finally, 
I would express my appreciation to George B. Wallace 
of the Carnegie Museum for the loan of adult specimens 
of Nallachius americams and the privilege of retaining 
two of them for the United States National Museum. 

In this paper I have included a few notes on the distri¬ 
bution and variation of NallacMus americanus, though 
my primary object is to compare the immature stages of 
NallacMus and Lomamyia morphologically and to discuss 
the relationship of the Uilaridas and Berothidse to other 
families in the light of present informatioir. 

BiLAnmiE! 

The genus NaUacMus Navas 

NallacMus Navas, 1909, Mem. Real Acad. Cione. Artes 
Barcelona, vol 7, pp. 627, 666. Genotype: Dilar pres- 
toni McL., 1880, designated by Navas (1914). 
Carpenter's revision (1940) and subsequent additions 
(1942, 1947) should be consulted for information on the 
taxonomy and distribution of the Nearctic Bilaridss and 

2 The specific identity of this female is nneertain. It was determined as 
L, flavtoornis (Walk.) by A. N. Caudell in 1919, but determinations current 
at that time are rendered, untrustworthy by the description of several species 
then unrecognized. The specimen was utilized for morphological study and 
is not now available. 
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Berothidas. The only sizable collection of Nallachtits 
adults yet reported is that of Steyskal (1944), who col¬ 
lected six females and 21 males of amencamis flying 
around a single dead tree in Detroit, Mich., during the 
months of June and July. It is possible that larvae oc- 



Fig 1. NaXlaoliHiH amencmu^ (McL), female, doisal view of right wings 
Length of front wing, 7 5 mm Brookline, Pittsburgh, Pa 
Photograph by F M Oarpenter 

curred in this tree, and also that oviposition was in 
progress. 

Previously nnreported adult material of N. amertcanus 
consists of four males and four females from the Pitts¬ 
burgh area of Pennsylvania, one male from Odenton, Md., 
and a male from Bainbridge, Ga. (Detailed data appear 
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in the section headed ‘ ‘ Material examined. ’ ’) The wings 
(fig. 1) are specific for this insect, but male genitalia 
should be examined to confirm identifications whenever 
possible. A photograph of the wings has not previously 
been published, though Costa Lima (1943, figs. 54, 55) has 
given excellent photographs of the Brazilian N. prestoni 
Size variation is indicated by the Pittsburgh series, a 
front wing of each of the males measuring (length in 
millimeters) 5.1, 4.8, 4.8, 3.6, respectively, and a front 
wing of each of the females from the same series measur¬ 
ing 7.5, 6.3, 6.1, 5.6, respectively. Porewings of the 
Odenton and Bainbridge males measure 4.2 and 4.3 mm. 
Male antennae usually include 9 pectinations (plus the 
apex of the central axis), though a few specimens have 
10 pectinations. 

Immature stages of Nallachius cmericmus 

Eggs .—One female examined (opposite Homewood 
Cemetery) has a cream-colored egg held at the apex of 
the ovipositor. It measures about 0.37 X 0.13 mm. and 
is rounded oblong. 

Larva .—General body shape slender, elongate, convex 
(fig. 6); body setae sparse, inconspicuous, long, and 
slender; spiracles well developed on mesothorax and ab¬ 
dominal segments I-VIII, scarcely noticeable without 
compound microscope. Head with elongate, somewhat 
blunt jaws of usual Planipennia type (figs. 11, 14); no 
fracture line of jaws evident; mandible and maxilla sub¬ 
equal in size; apex of maxilla with sensory setae and 
spiculelike teeth; front triangularly produced between 
and anterior to antennal bases; a single dark pigmented, 
lateral eye spot; a tiny curved spine immediateljr anterior 
to eye. Antenna with 2-5 ring segments following scape 
(total segments 5-8); penultimate segment enlarged, 
bearing postapical peglike organ (sensory!) and 2 small 
setae extemolaterally; apical segment with one long prin¬ 
cipal seta and several minor ones. Prementum apically 
incised; labial palpus with 2-5 ring segments following 
basal segment (total segments 5-^). Cervical region 
(microthorax of Tillyard, 1916) with well-developed 
dorsolateral lobes. 
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Thoracic segments without noticeable sclerotized 
plates; mesothoracic spiracle in fold created by small 
anterior subsegment. Front legs somewhat more elon¬ 
gate and robust than middle and hind legs. Leg (fig. 21) 
with femur and tibia moderately compressed; tarsus dis¬ 
tinct but capable of little or no movement on tibia; tro¬ 
chanter weakly defined; front claws blunt with anterior 
claw decidedly shorter than posterior one (fig. 17); claws 
of middle and hind pairs much smaller than front ones, 
unequal but not conspicuously so; paired pulvilli (or 
similar pads) at base of claws; empodium slender, 
trumpet-shaped, se^ented in apical third, a second line 
of segmentation indistinct. Abdomen uniformly, weakly 
sclerotized; segments I-VIII with lateral spiracle in 
anterior third; each lateral margin of segments I-IX (on 
slide-mounted specimen) with two principal lobes, each 
lobe with a principal seta. 

Coloration: Head gamboge yellow, somewhat darker 
above; thorax and abdomen uniformly pale, almost color¬ 
less; front claws light brown, mid^e and hind claws 
paler. 

The supposedly mature larvae of americanus range in 
length from 4.6 mm. to 12 mm., while the number of ring 
segments of the labial palpus and antenna vary as indi¬ 
cated above, and in several cases there is a difference of 
one segment in right and left appendages of the same 
specimen. The larva from College Park is the longest 
and has the largest number of antennal and palpal seg¬ 
ments, but the one from Jackson’s Island is the shortest 
(4.6 mm.) and has one more segment in each appendage 
than two larvae from University Park examined in detail 
(4.8 mm. long, 5 segments in each appendage). The sex 
of these larvae is naturally unknown, aside from the cast 
skin from which a male pupa developed. Adult males 
average definitely smaller than females. From the evi¬ 
dence now at hand, it is accordingly uncertain whether 
aU or only part of these larvae are fully developed, 
whether the number of palpal and antennal segments is 
variable from instar to instar, as well as in larvae of the 
same instar, and whether sex has a bearing on size of 
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larvae or number of palpal and antennal segments. Only- 
one species of Dilaridae is no-w recorded fi’om the eastern 
United States. Most but not all Ncuroptera liave 3 larval 
instars. 

Pupa .—The pupa illustrated (fig. 16) is near maturity, 
as evidenced by well-developed genitalia and wing vena¬ 
tion, and dark color of tbe well-sclerotized portions of 
thorax and abdomen and on the apical two-thirds of tibia. 
The wings are practically black, except at the bases, and 
the Nallachius-tr^Q venation may be traced. Except as 
in^cated by stippling on figure 16, the pupa is pale. 
Each antenna is a simple appendage, but the pectinations 
of the adult are visible within, wound about the central 
axis in spiral fashion. Body length is 3.26 mm. 

The other pupa studied is not so near maturity as the 
one illustrated, and, though it is clearly a male, the dark 
areas are scarcely developed and the wing venation can¬ 
not be readily traced. 

Cocoon .—The cocoon (fig. 3) is a tightly woven white 
sack without a visible exterior sculpture of any kind. 
The outer surface is covered loosely, and without regard 
to pattern, with clay-yellow particles, which appear to be 
fragments of wood. Others appear to be the excretory 
pellets of wood-feeding insects and are darker. Frass 
and various other particles frequently occur in the gal¬ 
leries of wood-boring insects, which explains their pres¬ 
ence on the cocoon of Nallachius. 

Material of Nallachius americanus examined® (previ¬ 
ously unreported): 

Adults.—^Pittsburgh, Pa., all collected by Hugo Kahl: 
Fern Hollow, July 15, 1911, near orchard (1^); Fern 
Hollow, August 6,1907, on tree trunk near hilltop (1 ?); 
Southern Avenue Park, July 8,1911, in coitu (<?, $); op¬ 
posite Homewood Cemetery, on an oak trunk, July 9,1910 
(1 $); Brookline, on tree trunk, July 17, 1910 (1 $). 

Ingram, Pa., June 28, 1931, W. D. Mollroy, Jr. (2d‘). 

Odenton, Md., August 14,1918, on Rohmia pseudacacia, 
W. L. McAtee (1 <?). 

8 All the Pennsylvania specimens except the two from Pern Hollow, July 
15, and from Brookline, are deposited in the Carnegie Museum, Pittsburgh, 
Pa., all other material of both Ndllaohius and Lomamvia in the United States 
national Museum. 
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Bainbridge, Ga., April 6, 1943, at light, H. E. Dodge 

(Ic?). 

Larvse and pupae.—Jackson’s Isl., Md. (also known as 
Scott’s Isl. or Turkey Isl., located in Potomac Eiver 11 
miles above Wasbington, D. C.), found May 19,1913, near 
a larva of Micromcdthm, while breaking up wood frag¬ 
ments taken from a decaying log. May 5; rearing unsuc¬ 
cessful; dead June 9; many other kinds of larvae in same 
log; E. A. Schwarz and H. S. Barber, 1 larva. 

Greenbelt, Md., April 13, 1938, beneath bark of moist 
rotten log, W. H. Anderson, 1 larva. 

College Park, Md., October 18, 1942, under bark of 
dead oak, W. H. Anderson, 1 larva. 

University Park, Md., January 28, 1945, in hard dead 
tulip-tree wood in galleries of living larvae of Pentar- 
thrinus and Phlcsophagus weevils, W. H. Anderson, 4 
larvae. Two pupae in cocoons recovered from same wood 
sample, but not in same gallery with the 4 larvae. 

Langley, Va., November 1, 1939, with bark from tree, 
W. H. Anderson, 1 larva. 

Biological notes: While the larvae of NallacMus have 
not been observed feeding, there is no doubt that they 
attack other insects, as indicated by the piercing-sucking 
jaws and their presence within the galleries of wood-in¬ 
habiting insects. They themselves are not equipped to 
bore in wood, though the rather heavy claws, particularly 
those of the front legs, are presumably well adapted to 
locomotion in galleries often somewhat choked with the 
frass of their would-be victims. The integument of most 
of the larval body is pale and weakly sclerotized, appar¬ 
ently an adaptation to a minimum exposure to light and 
the open air. Most adults evidently emerge during 
spring and early summer. Apparently there is a single 
generation per year and a 1-year life cycle. A large 
percentage of adults recorded were collected on or about 
tree trunks, and eggs are probably inserted into the 
cracks of dead wood or the crevices of or beneath dead 
bark. Judging from the long ovipositor, it is extremely 
unlikely that &e eggs are stalked. 
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Bekothid^ 

The genus Lornmn-yia Banks 

Lomamyia Banks, 1904,“ Proc. Eut. Soc. Wash., vol. 6, 

p. 209. 

Q-enotype: Bemerobius flavicornis Walk., by monotypy. 

Two species, flavicornis and banksi Carp., are recorded 
from the vicinity of Washington, D. C., and it is possible 
that still others occur here, so the specific identity of the 
larvae described below cannot be detenniued. 

Immature stages of Lomamyia 

Eggs. —^^ile confined in a glass tube, a female col¬ 
lected at light on Plummer’s Isl., Md., June 16, 1919, 
laid clustered stalked eggs similar to those of many 
Chrysopidffi. There was one cluster of 12 white eggs, 
each about 0.7 mm. long, attached to tbo end of a thread¬ 
like stalk 6 mm. long, tiie terminal end of the stalk being 
more slender than the base. There wore several smaller 
and less perfect clusters. After 24 hours the eggs had 
transverse dark bars due to the development of banded 
embryos. Smith (1923, p. 139) has described a single 
infertile unstalked egg laid by a captive female of 
Lomamyia. The unstalked condition may have been ab¬ 
normal. 

First-stage larva. —General body shape (fig. 2) much 
as in NaUachius, head more elongate; jaws subequal in 
length to palpi and antennee; 3 pairs of equal legs; max¬ 
illa dominant, with scalelike dorsal sculpture (fig. 8), the 
apical tenth specialized and weakly serrate (fig. 7); man¬ 
dible reduced, slender, lateral; labial palpus and antenna 
3-segmentedj second and third segments each with numer¬ 
ous annulations. Front broadly produced; two lateral 
eye spots; cervical region and legs well developed; latero- 
dorsal thoracic sclerites absent or inconspicuous;® thorax 
and abdomen with conspicuous reddish purple transverse 
bands, as shown by stippling (fig. 2). 

* The genus Lomamyia was first proposed in a list of species; tho formal 
description appeared late the following year in Banks' revision of the Nearc- 
tie Hemerobiidse. 

8 See Killington (1936, fig. 43, p. 97). 
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Fully developed larva (possibly more correctly de¬ 
scribed as a prepupa, though no cocoon is associated).— 
Abdomen much more enlarged than head, in contrast to 
first instar (fig. 5); legs reduced; jaws truncate, much 
shorter than palpi (loss of apices by fracture possible but 
uncertain); maxilla with conspicuous sculpture (fig. 12). 
Front more produced than in the first instar, broadly 
rounded; anterior half of median dorsal surface of head 
with broadly convex area poorly demarked; posterior 
half with pattern of pale sutures and 3 lateral setae. Pre- 
mentum small, irregular, anterior margin entire; mentum 
narrowed apically, broadly rounded basally, flanked by 
elongate sclerites (undifferentiated cardo and stipes?); 
cervical region with conspicuous, laterally concave apo- 
demes, each with a detached, V-shaped base. Front and 
middle legs subequal (hind legs lost); tarsus rather freely 
articulated with tibia (fig. 22); trochanter distinct; tarsal 
claws equal; no observed pulvilli at base of claws; em- 
podium apparently broadly incised apically, otherwise 
much as in Nallachius; a definite “sole” ventrad of claws 
(fig. 18). Pronotum with large paired laterodorsal 
sclerites on anterior two-thirds, a weak transverse suture 
on posterior third; meso- and metanotum each with small, 
narrow, semilunar sclerites; anal sucker apparently well 
developed. 

Coloration: Head, cervical apodemes, thoracic sclerites, 
and coxae brown; claws and “sole” pale brown; abdomen 
with poorly demarked dorsal pattern of light purple 
transverse bands; remainder pale. The unpublished 
notes of H. G. Hubbard contain the following description, 
made from life, of the Washington larva: 

“General color is purple-brown, darker on thoracic 
segments and almost black on the head; lighter beneath; 
variegated with pure white. The legs and mouth organs 
are translucent white. Beneath, each abdominal segment 
has a large triangular spot of yellowish white, which looks 
like the luminous glands of Lampyridse, but was found 
not luminous above or below. The dorsal surface is gaily 
decorated with snow-white markings—viz.: On prothorax, 
on each side, a narrow white line beginning behind the 
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middle; on moso- and mctatliorajc, on each side, just above 
the legs a quadrate white spot; on second, third, fourth 
and fifth abdominal segments, also a narrow transverse 
band of white extending entirely across the segment near 
the hind margin, the ends of the bands enlarged, rounded 
and slightly curved foi'wards; the same wliite band on 
sixth and seventh segments but interrupted or less con¬ 
spicuous (obsolete) j the last two abdominal segments are 
pale and the terminal one is a suekerlike organ, not used 
in progression, but assisting the insect to cling to smooth 
surfaces, as in Heme robins.’’ 

The slide-mounted Washington larva shows that the 
prothoracic laterodorsal selerites bear several seta?, each 
arising from a well-developed pit. The selerites of meso- 
and metanotum each bear a single posterior seta arising 
from a large pit. Other thoracic and abdominal setae are 
sparse, inconspicuous, mainly arranged in transverse 
rows. 

Both the Washington and Bolts villa lai'vae have the 
jaws proportionally much shorter than those of first- 
stage larvae, but there is no definite fracture line, as 
described in Osmylns by Killing!on (1936, pp. 99, 224) 
and Withycombe (1923, p. 516), and the maxillae of the 
Washington larva are not broken off evenly with the 
mandibles. Study of more material will be necessary to 
determine whether there is a normaU shortening of the 
jaws subsequent to the first instar, whether there is a 
regular fracture prior to pupaition, or whether the jaws 
of the two larvae here studied were accidentally broken. 

Pupa. —^Unknown. 

Material of Lomamyia examined: 

Larvae.— W ashington, D. 0., July 19,1895. ‘ ‘ Found in 
the fungus garden (nest) of Atta oceidentaUs^ in wooded 
knoll, on Brentwood Road, near Soldiers' Home. ” H. G. 
Hubbard, 1 larva. 

Beltsville, Md., October 28,1941, in fallen log, in pocket 
containing living and dead termites, E. J. Kowal, 1 larva. 

Plummer's IsL, Md. (located in Potomac River 8 miles 

My friend, M. B. Snutli, has informed me that the ant in question was 
almost surely Tradhymyrmex septeninonaXts (McCook). Specimens are not 
known to have been preserved. 
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above Washington, D. C.), hatched from eggs laid by 
female collected at light June 16, 1919, H. S. Barber, 6 
first-stage larvse and several eggs. 

Biological notes: The first-stage larvae reared by Mr. 
Barber hatched from 2-day-old eggs and were kept in a 
vial. His notes and those of A. N. Oaudell describe these 
larvae as extremely active, running very rapidly on the 
smooth glass surface without use of the anal sucker. A 
crushed fly offered as food was not touched, and they at¬ 
tempted unsuccessfully to pierce larvae of ants. Living 
larvae and pupae of Scolytidae and immature termites 
proved very attractive. A larva would rush up to a 
victim, stop, then lunge forward and pierce the prey with 
the jaw of one side. After the jaw was withdrawn, the 
head would be turned to direct the jaw of the other 
side toward the prey, whereupon another lunge would be 
made. With a lens Mr. Oaudell observed the jaws in¬ 
serted into scolytid larvae. It was seen that some of the 
Lomamyia larvae increased in size, and the scolytid larvae 
were dead the following day. The Lomamyia larvae un¬ 
fortunately died within a few days, perhaps due to a low 
atmospheric humidity. 

There is no indication that the Beltsville larva (fig. 5) 
was removed from a cocoon; its robust abdomen and very 
small legs may point to a recent engorgement or a seden¬ 
tary life, rather than preparation for pupation. _ Killing- 
ton (1936, p. 128) should be consulted for a discussion 
of neuropterous prepupae. The Washington larva (4.9 
mm. long) is apparently in an earlier stage than the 
Beltsville specimen (9.36 mm.), and an enlarged abdomen 
is not evident, though its condition is somewhat unsatis¬ 
factory. It is suggestive of nest predatism’ that one 
larva was taken among ants, the other among^ termites. 
I am inclined to believe that the later larval instars of 
Lomamyia are less active than those of Nallachius. Sny¬ 
der (1920, p. 120) reported a strange neuropterous larva 
which he found in a termite colony at Falls Church, Va., 
in 1918. His notes lead one to suspect that the larva may 

7 Wheeler, Ants, 1926, p. 382, has discussed enemies living in ant nests, 
calling them syneclithrans. True comm’^nsals are of a different nature, living 
at the expense of but without harm to the host. 
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have been Lomamyia, but the specimen is not now avail- 
able. 

Although the larval feeding mechanism of Lomamyia 
is specialized to function almost identically like that of 
Nallachius, the smaller legs of the mature Lamamyia 
larva, and the fact that the front leg and claws equal 
the middle ones, suggest somewhat different habits. Dr. 
Anderson consistently sought wood-inhabiting beetle 
larvae in his collecting, and five times he secured Nal¬ 
lachius larvae or pupae, never Lomamyia. This fact sug¬ 
gests that Lomamyia larvae occupy a different habitat. 

The eggs of the Australian Spermophorella are borne 
on separate stalks, according to Tillyard (1916), and the 
first instars are much Uke those of Lomamyia. He re¬ 
ported that the larvae walked with the combined use of 
legs and anal sucker, moving with a looping action similar 
to that of Geometridae. 

Principal larval characters distinguishing Lomamyia and Nallachius 


Lomamyia 

1. Penultimate antennal segment 

without subapical peg. 

2. Antenns and palpi 3-segmented; 

no supernumerary segments. 

3. Maxilla much larger than man¬ 

dible, dominant both ventrally 
and dorsally. 

4. Antennae borne at lateral ox- 

tromities of head. 

5. Anterior margin of front broadly 

rounded. 

6. A single simple eye at each side 

of head. 

7. Several ventral sclerites in region 

of montum. 

8. Premontum apically entire. 

9. Laterodorsal thoracic sclerites 

well developed. 

10. Legs much reduced in proportion 

to abdomen (mature larva). 

11. Front legs equal to middle (and 

hind?) legs. 

12. Claws equal. 

13. Tarsal claws with a ventral 

‘‘sole.'^ 

14. Tarso-tibial joint mobile; tro¬ 

chanter distinct. 


NallaoMits 

1. Subapical peg present. 

2. More than 3-sogmented, super¬ 

numerary segments present. 

3. Mandible and maxilla subequal; 

mandible conspicuous dorsally, 
maxilla ventrally. 

4. Antennal bases much less re¬ 

mote. 

5. Anterior margin acute. 

6. Two simple eyes at each side. 

7. Ventral sclerites of head reduced 

in number. 

8. Prementum apically divided. 

9. Absent or indistinct. 

10. Legs only moderately reduced in 

proportion to abdomen. 

11. Front legs larger than middle 

and hind legs. 

12. Claws unequal, especially those 

of front legs. 

13. No ^' sole * ’ present. 

14. Tarso-tibial joint apparently not 

mobile; trochanter poorly de¬ 
veloped. 
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The foregoing generic characters are subject to modi¬ 
fication as larvae of other species become known. In sort¬ 
ing material, the subapical peg of the penultimate anten¬ 
nal segment of Nallachius and the sculptured dorsal sur¬ 
face of the maxilla of Lomamyia have been found particu¬ 
larly useful characters. The dominance of the maxilla in 
Lomamyia is one of the most fundamental differences be¬ 
tween the two genera. Withycombe (1925, p. 328) has 
attached considerable significance to the relative domi¬ 
nance of mandible and maxilla in neuropterons families. 
Tillyard (1916) stated that the mandible of Spermoplio- 
rella is dominant, but his figures indicate that the first 
instar larva (figs. 4, 10) is veiy much like that of 
Lomamyia (figs. 2, 8), and it is possible that he misin¬ 
terpreted the monthparts. If that be true, the close 
similarity of SpermoplwreUa and Lomamyia larvae 
strongly suggests the stability of larval family charac¬ 
ters in the Berothidae, even when represented by genera 
occurring in distant parts of the world. 

Familt Eelationships 

The larvae of neither the Berothidae nor the Dilaridae, 
as represented by the genera studied, may readily be con¬ 
fused with those of any other family. The terrestrial 
neuropterons larvae most familiar to entomologists are 
Chrysopidae and Hemerobiidae. The latter are superfi- 
cialy suggestive of Berothidae and Dilaridae, but in each 
case, as in the hemerobiid genus Wesmmlius (fig. 9), the 
jaws are strongly incurved, not extending straight for¬ 
ward. In fact, the berothids and dilarids clearly belong to 
what Withycombe (1925) has termed the straight-jawed 
families of Neuroptera, in contrast to the many families 
whose larvae consistently have strongly incurved jaws. 
First-instar Hemerobiid^ have a trumpet-shaped empo- 
dium, but this becomes a broad pad in later instars (fig. 
20). The Chrysopidae is one of the very few families to 
retain a trumpet-shaped empodium in all larval instars 
(fig. 19). The well-illustrated key by Townsend (1935) 
will enable students to recognize the families of most 
Nearctic neuropterons larvae. 
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Withycombo placed tbo Diluridse and Borothid®, to¬ 
gether witli the Mantiapid®, Osniylid®, Siayrid®, and 
Myiodaotylid®, in a superfainily called the Oamyloidea. 
With the exception of the Myiodactylid®, I believe that 
this grouping is entirely correct. Larv® _of the latter 
have been illustrated and described by Tillyard (1926, 
fig. U17), and, on the basis of larv®, it seems clear that 
the family is related to the Ascalaphid® and associated 
fandlies. So far as I am aware, there was no description 
of myiodactylid larv® prior to 1926, though Tillyard 
(1917, p. 543) mentioned the larva of Myiodactyhis and 
indicated it would later be described. It is probable, 
therefore, that no information concerning these larv® 
was available to Withycombo, and that the resemblance 
between Osmylid® and Myiodactylid® with respect to 
wing venation led him to associate closely the two 
families. 

Klingstedt (1937) has suggested that the Dilarid® may 
be closely related to the Raphidiodea, basing this view on 
chromosome structure. Tjeder (1937), who has studied 
the external and internal anatomy of adult Dilarid® and 
Raphidiodea, points out both similarities and dissiim- 
larities, and concludes that sufficiently close relationship 
is shown to justify transferring the Dilarid® from the 
Neuroptera (strict sense, Planipennia of authors) to the 
Raphidiodea. Larval characters of the dilarids, previ¬ 
ously unknown, impress me as more trustworthy indica¬ 
tors of relationship than the adult characters thus far 
studied, and consequently I believe the primary affinities 
of the Dilarid® are with the Osmyloidea. The Berothid® 
are close relatives. 

The presence of an ovipositor in both raphidiids and 
dilarids has led Tjeder and others to suspect close rela¬ 
tionship. A comparison of the adult female ovipositor 
of NaUacJiius (fig. 15) with those of mantispids of the 
genera Symphrasis and Plega, and with those of the 
raphidiid genera Agulla and Inocellia shows that there is 
an abrupt bend or elbow at the base of the ovipositor in 
the first two families which is absent from the Raphi¬ 
diodea. In several other ways the Mantispid® suggest 
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affinities witli NallacMus and Lomamyia that appear 
stronger than any shown by the raphidiids.® Trichosors 
or marginal dots and dashes of the wings, discussed by 
Killington (1936, p. 34) and Comstock (1918, p. 167), 
occur in Dilaridse, Berothidse, and some Mantispidse, as 
well as certain other families, but not in the Eaphidiidee 
that I have examinel. The swollen body and reduced 
legs of mature Lomamyia larvae suggest an approach to 
the parasitic habit, with even more swollen body, of 
Mantispidae. The claws and empodium, as well as cer¬ 
tain other structures discussed by Withycombe (1925), 
of first-stage larv® of Mantispidae are very similar to 
those of Lomamyia. I have examined larvae of an un¬ 
identified mantispid found by J. C. Bridwell in 1938 in 
alcohol in which spiders had been collected. In addition 
to the Nymphidae and Myiodactylidae, the Berothidae, 
Mantispidae, and Chrysopidae are known to lay stalked 
eggs. While raptorial front legs give the Mantispidae 
a quite different superficial appearance from either 
Dilaridae or Berothidae, they are regarded by Withycombe 
(1925, p. 329) a^ a specialization rather than as evidence 
of fundamental lack of relationship. 
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Abbbevutions 


= cervical region 
= coxa 

= dorsolateral thoracic sclerites 
of pronotmn 
em =: empodium 
f e = femur 
m = mentum 
md = mandible 
mx = maxilla 


ob = base of ovipositor 
pe = sensory {f) peg of antenna 
pm = prementum 
so = * * sole'' of tarsal claws 
87 = seventh sternum 
ta = tarsus 
ti= tibia 
tr s trochanter 


(Figure 3 drawn by Arthur D. Cushman^ other drawings by the author.) 



162 


Psyche 


tSept. 


Plate 11 

Pig. 2. Lomamyia sp., first-instar larva, dorsal view, right middle leg 
missing. Length, 2.04 mm. 

Pig. 3. NaXlaclms amerioaniLSj cocoon. Length, 3.26 mm. 

Pig. 4. Spermopharella disseminata Till., first-instar larva, dorsal view. 

Length, about 2.6 mm. (Adapted from Tillyard, Proe. Liim. 
Soc. N. S. Wales, vol. 41, pi. 18, fig. 32, 1916.) 

Pig. 5. Lomamyia sp., mature larva, dorsal view. Beltsville, Md. Length, 
9.36 mm. 

Pig. 6. NaXlacMus amerioanus, mature larva, dorsal view. College Park, 
Md. Length, 12 mm. 
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Psyche, 1947 


Yol. 54, Plate 11 



Gurney—Dilabid-zb and Berothid-® 
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PliATB 12 

Fig. 7. Lomamyia sp., first-instar larva, apical fourth of left maxilla, 
dorsal view. 

Fig. 8. Same specimen as fig. 7, dorsal view of head. 

Fig. 9. Wesmaelms quadrifasciatus (Reut.). mature larva, dorsal view of 
head. (Adapted from KUIington, A Monograph of the Brit¬ 
ish Neuroptera, vol. 1, fig. 44, A, 1936.) 

Fig. 10. Spermophorella disseminata, first-instar larva, dorsal view of head 
and neck. (Adapted from Tillyard, 1. c., fig. 33.) 

Fig. 11. Nallaohvus amerioanvs, mature larva, dorsal view of head and neck. 
Same specimen as in fig. 6. 

Fig. 12. Lomamyia sp., mature larva, dorsal view of head and neck. Same 
specimen as fig. 5. 
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PSTOHE, 1947 VoL. 54, Plate 12 
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Plate 13 

Pig. 13. Same specimeix as 6.g. 12, Tontral view of head and neck, antennae 
omitted. 

Pig. 14. Nallcuihius amerioanus, mature larva, ventral view of head and 
neck, antennae omitted. Same i^oeimen as fig. 6. 

Pig. 16. Same, adult female, right lateral view of apex of abdomen, only 
base of ovipositor shown. Brookline, Pittsburgh, Pa. 

Pig. 16. Same, pupa, left lateral view. Length, 3.26 mm. 
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Plate 14 

17. Same, apex of right front log, ventral view. XJniverflity Park, Md. 

Fig. 18. Xjcmamyia sp., apex of left middle leg, anteriolateral view. Same 
specimen as dg. 5. 

Pig. 19. Ghrysopa sp., apex of right middle leg, ventrolateral view. Ohipley, 
Fla, 

Pig. 20. Unidentified hemerobiid, apex of right middle leg, ventrolateral 
view. Mexico. 

Pig. 21. Nallaohms amerioams, mature or nearly mature larva, right front 
leg, anterior surface, femur turned into ventrolateral view, 
oidy coxal attachments shown. Greenbelt, Md. 

Pig. 22. Lomamyia sp., mature larva, right front leg, anteriolateral view. 
Same specimen as fig. 5. 
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PSTOHE, 1947 


Tol. 54, Plate 14 



Q-UBNET—PHiABISiBl AND BEBOTEOSiB 






NEW SPECIES AND RECORDS OP NORTH AMER¬ 
ICAN HYDROPTILIDiE (TRICHOPTERA) 

Bt D. G. Denning 

University of Wyoming, Laramie, Wyoming 

At present approximately 115 species of Hydroptilidse 
have been recorded from North America north of Mexico. 
Because of the difficulty in collecting this group of 
Trichoptera, due primarily to their small size and seclu- 
sive habits, the distribution of all the species is inade¬ 
quately known. Probably a large number of new species 
remain to be discovered. The bionomics of most of the 
species is unknown and many of the species are as yet 
toown only from the male. 

A recent study of the Hydroptilidse in the University 
of Minnesota collection has resulted in the establishment 
of a number of very interesting new distributional rec¬ 
ords, as well as the recognition of several new species. 
Holotypes are deposited in the collection of the Univer¬ 
sity of Minnesota. 

I wish to express my appreciation to Dr. C. E. Mickel 
for making this collection available for study, and to Dr. 
Mickel, Dr. Granovsky, Mr. Kretzschmar, Mr. Wirth and 
others for collecting this material. 

Leucotrichia pictipes (Banks) 

This fairly common species has been recorded from 
swiftly flowing streams in most of the northern slates 
from New York to Oregon. Minnesota: Pine Co., SnaJke 
River, May 28, 1935 (H. E. Milliron), 5 males. Anoka 
Co., July, 1939 (D. G. Denning), 1 male. Carlton Co., 
St. Louis River, Aug. 11,1940 (D. G. Donning), 40 males, 
5 females. Cook Co., Temperance River, May 30, 1941 
(H. P. Nicholson), 1 male. Idaho : St. Anthony, June 28, 
1938 (H. S. Telford), 12 males, 8 females. 

Agraylea multipunctata Curtis 

This Holartic species is one of the most common 
Hydroptilidse in Minnesota. Available records indicate 
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it is present from early spring to September. The first 
definite record from North Dakota is recorded herein. 
Minnesota: 97 males, 161 females from all portions of 
the State, April to Sept. Noeth Dakota: Valley City, 
July 15, 1939 (D. Q-. Denning), 2 males, 1 female. 
Wahpeton, July 16, 1937 (D. G. Denning), 2 males, 14 
females. Beitish Columbia: Cowichan Lake, August, 
1940 (C. P. Idyll), 3 males, 1 female. 

Ithytrichia clavata Morton 

This is the first record of the species from Minnesota, 
although it is knoiim to have a wide range. Minnesota : 
Crookston, June 16,1941 (D. G. Denning), 1 male, Hal- 
lock, light trap, July 7, 1937 (D. G. Denning), 3 males. 

Ochrotrichia stylata (Ross) 

Previously known from the western part of Wyoming; 
these are the first records from the eastern portion of the 
state. Wyoming: Guernsey, N. Platte River, Sept. 6, 
1946 (D. G. Denning), 1 male. Near Wheatland, Blue 
Grass Creek, Aug. 22, 1946 (D. G. Denning), 5 males, 
7 females. 

OsDyethira serrata Ross 

This species has previously been recorded from Illi¬ 
nois, New York and Wisconsin by Ross. The following 
records extend its known distributions considerably. 
Minnesota: St. Paul, light trap, July 14, 1935 (A. A. 
Granovsky), 1 male. St. Paul, light trap, Aug., 1934 (A 
A. Granovsky), 5 males, 4 females. Cass Co., at light, 
June 17, 1937 (R. H. Nagel), 3 males, 4 females. Cass 
Lake, light trap, August 1-15, 1934 (A. A. Granovsky), 
1 male, 3 females. Beitish Columbia: Cowichan Lake, 
August, 1940 (C. P. Idyll), 1 male. 

Oxyethira vema Ross 

Louisiana: Baton Rouge, April, 1947 (W. W. Wirth), 
12 males. 

Oxyethira obtatus n. sp. 

This species can be distinguished from other members 
of the genus by the apical semi-membranous processes of 
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the sedeagus, the terminally forked condition of the in¬ 
ternal solerotized tube of the asdcagns and several other 
details of the male genitalia. 

Male.—^Length 3.2 nun. Genitalia as in figs. 1, lA, and 
IB. Mesal projection of seventh sternite small, acute. 
Lateral lobes of eighth segment produced into a tri¬ 
angular process, heavily setose, deeply incised dorsally; 
dorsad and mesad to tMs lobe appears a long attenuated 
process, directed gradually ventrad, bearing no setae. 
Most of ninth segment withdrawn into eighth, caudo- 
lateral corner irregular, apparent claspors projected 
caudad (and slightly dorsad in paratype) beyond re¬ 
mainder of genitalia, slender, subacute, bearing a few 
minute setae distally. Viewed from ventral aspect, fig. 
IB, claspers slender, diverging mesad, separated by a 
concave serrate ventral plate. Tenth tergite heavily 
sclerotized, all but a small portion hidden in ninth seg¬ 
ment ; when seen from lateral aspect it appears as a some¬ 
what inverted XT-shaped structure, caudad branch digi¬ 
tate; viewed ventrally, fig. IB, apices truncate, almost 
touching on meson, base arcuate. ^Edeagus with base 
wide, spiral filament encircles tube once, long and slender, 
extending along side of tube nearly to apex; apical por¬ 
tion divided into two prominent semi-membranous proc¬ 
esses, the shorter one bearing a large and two smaller 
spines, the longer one bearing a single large spine; near 
their base the internal sclerotized tube terminates as a 
fork in a small semi-membranous process. 

Holotype, male.—St. Paul, Minnesota, August 1,1934, 
light trap (A. A. Granovsky). 

Paratype, male.—^Anoka Co., Minnesota, July, 1939 
(D. G. Denning) (specimen damaged). 

Orthotrichia americana Banks 

Eecords of Boss and the writer indicate that this spe¬ 
cies is widely distributed at least through the eastern half 
of United States. Minnesota: St. Paul, light trap, Au¬ 
gust 1, 1934, 4 male, 3 female; July 14, 1935, 2 male; 
June 20, 1935, 1 male (A. A. Granovsky). 
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OrthotricMa cristata Morton 

The following records extend the known distribution 
of the species to Lonisiana in the South and Minnesota 
in the North. Minnesota: St. Paul, light trap, July 14, 
1935, 3 male (A. A. Granovsky). Louisiana: Baton 
Rouge, April, 1947, 57 male (W. W. Wirth). 

Hydroptila armata Ross 

The collecting of this species in the treeless plains of 
northwestern Minnesota is a very interesting extension 
in its known range. Minnesota: Washington Co., May 
10,1941, 5 male, 7 female (G. Kretzschmar). Crookston, 
Sept. 4,1936,1 male, 1 female (D. G. Denning). 

Eydroptila spatulata Morton 

This is the first definite record of the species from 
Minnesota. Minnesota: St. Paul, Aug. 1, 1934, 1 male, 
2 female, light trap (A. A. Granovsky). 

Eydroptila hamata Morton 

Ross has recorded this species from southern Mexico, 
Ontario and widely scattered areas in the United States. 
The following constitutes the first records from Minne¬ 
sota. Minnesota: Taylors Falls, August, 1937, 1 male 
(Carol J. Palmer). Washington Co., May 10, 1941, 1 
male (G. Kretzschmar). 

Eydroptila amcena Ross 

Known previously from Illinois and Oklahoma; the 
Miunesota record indicates a wide range for this species. 
Minnesota: St. Paul, light trap, August, 1934, 2 male 
(A. A. Granovsky). 

Eydroptila wauhesima Betten 

The species is now known to occur from the Hudson 
Bay to the Mississippi delta. The foUowiug new distri¬ 
butional records make this species one of our most widely 
distributed Eydroptila. Minnesota : Rum River, reared, 
March 11,1934,1 male, 1 female (D. G. Denning). Cass 
Lake, light trap, August 1-15, 1934 2 male (A. A. 
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Granovsky). Crookston, trap, July 3,1937,1 male 
(D. Q. Denning), Anoka Co., Ooon Greek, Juno 4,1937, 
1 male, 1 female (D. Q. Denning). Noutet Dakota: 
Wahpeton, July 11, 1934, 1 male, 1 female (D, Gl. Den¬ 
ning). Manitoba: Chureliill, light trap, August 6', 1937, 
1 male (D. G. Denning). 

Hydroptila grandiosa Ross 

Although widely distributed in Central United States 
this is the first record from Minnesota. Minnesota: 
Anoka Co., Ooon Creek, June 7, 1937, 1 male, 1 female 
(D. G. Denning). 

Hydroptila albicornis Hagen 

The records of Boss show the species to bo widely dis¬ 
tributed; the Minnesota record extends the known range 
in a northwestwardly direction. Minnesota: Cass Lake, 
light trap, August 1-15,1934, 3 male (A. A. Granovsky). 

Hydroptila consimiUs Morton 

This is a common species now known to extend from 
Texas to the Hudson Bay, Minnesota: St. Paul, light 
trap, August 1,1934,1 male, 3 female (A. A. Granovsl^). 
Crookston, at light, July 4,1937, 2 male, 1 female (D. G. 
Denning). Manitoba: Churchill, August 2, 43 male, 34 
female (D. G. Denning). Churchill, light trap, August 
6, 1937, 1 male (D. G. Donning), Churchill River, 20 
miles 8. of Churchill, August 5, 1937 (D. G. Denning), 
5 male, 15 female. 

Hydroptila perdita Morton 

Ross has recorded this species from Arkansas, Illinois, 
Michigan, New York, Ontaria and Pennsylvania. Minne¬ 
sota : Carlton Co,, St. Louis River, Aug, 11,1940,1 male 
(D. G. Denning), St. Paul, light trap, July 14, 1935, 1 
male (A. A. Granovsky). 

Hydroptila ajax Ross 

The range of ajax is poorly known; the following 
records extend its toown range considerably to the North 
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and west. MisrisrEsoTA: Washington Co., May 10,1941,1 
male (G. Kretzschmar). Wyoming: Guernsey, N. Platte 
Elver, Sept. 6,1946,1 male (D. G. Denning). 

Hydroptila arctia Eoss 

This species has not been recorded since its original 
description in 1938 from Idaho. Behish Columbia: 
Cowichan Lake, August, 1940, 2 male, 1 female (C. P. 
Idyll). 

Hydroptila acoma n. sp. 

This species can readily he distinguished from other 
members of the genus by the large spur arising from the 
apical portion of the aedeagus. 

Male.—Genitalia as in figs. 2,2A and 2B. Lateral lobe 
of ninth segment acute, slightly upturned, extended 
caudad about one-half length of claspers. Tenth tergite 
semi-membranous, mesal incision deep, lateral portions 
with apices acute and diverging; seen from lateral aspect, 
fig. 2, distal portion directed dorsad. Claspers slender 
throughout, divergent, apex truncate, beset with short 
scattered setae, between claspers appear two prominent 
caudad directed tubercles. ^Edeagus with basal portion 
flared, narrowed just before spiral process which encir¬ 
cles aedeagus one and one-half time, its apex lying along 
side of tube and extending about midway to apex; seen 
from lateral aspect, fig. 2B, a large acute spur arises at 
right angles from apical portion. 

Holotype, male.—^Morgan Hill, California, at light, 
August 8, 1941 (Eoland Johnson) (specimen with head 
missing). 

Hydroptila valhalla n. sp. 

This species belongs to the perdita Morton group of 
HydroptUa; it can be readily separated from other spe¬ 
cies of that group by the curious aedagus and the dorsad 
directed mesal portion of the tenth terete. 

Male.—^Leng& 3 mm. Genitalia as in figs. 3, 3A, 3B, 
3C. Mesal projection of seventh stemite short, apex 
acute. About half of the eighth segment telescoped into 
seventh segment. Claspers slender throughout, fig. 3C, 
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divergent, apex acute, darkened and directed laterad, 
base bidden in ninth segment, wliich in turn is withdrawn 
into eighth and seventh segments. Tenth tergite entire, 
semi-membranous, extending caudad beyond any other 
portion of genitalia; lateral margins somewhat more 
heavily sclerotized than remainder; mesal lobe sub-tri¬ 
angular when viewed from dorsal aspect, fig. 3. .ffidea- 
gus long and slender, basal portion nearly straight, nar¬ 
rowed toward center then suddenly widened, apparently 
forms a distinct division from apical portion which is 
bulbular at base then constricted to an acute apex, entire 
apical portion turned laterad when viewed dorsally, 
turned ventrad when viewed from lateral aspect. 

Holotype male.—Taylors Falls, Minn., August 1937 
(0. J. Palmer). 

Mayatrichia ayama Mosely 

The available distributional records of Boss indicate 
this species is widespread; the Minnesota record is an 
extension in the known northern limits of its range. 
MnsTNESOTA: Washington Co., May 10, 1941, 1 male (Q-. 
Kretzschmar). 


Expl\nation or Plate 16 

Pig, 1. Oxyeiliira ohtatus, male genitalia, lateral aspect; lA, apex of 
«a»leagus; IB, ventral aspect of male genitalia. 

Fig. 2. Sydroptila acoma, male genitalia, lateral aspect; 2A, ventral aspect 
of male genitalia; 2B, sedeagus. 

Fig. 3. Tlydroptila vdllialla, male genitalia, dorsal aspect; 3A, «e loagns; 
3B, lateral aspect of male genitalia; 3C, claspor. 
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HOSTS OF CERTAIN NEW YORK TICKS 
By Gbobgis Anabtos 

Biological Laboratories, Harvard University 

The records of ticks contamed in this paper are based 
upon material collected by Mr. R. V. Nardy and Mr, 
William M. Machado nnder the general supervision of 
Dr. Donald L. Collins of the New York State Science 
Service. 

The collection was made at the eastern end of Long 
Island, New York, from May 10, 1946, to September 9, 
1946, at three stations: Montauk Point, Hither Hills State 
Park, and Hook Pond (East Hampton). It comprised 
992 larvae, nymphs and adults, the following species being 
represented: Dermacentor variabilis (Say), Hoivmphy- 
salis leporis-paUistris (Packard), Ixodes cookei Packard, 
Ixodes dentaius Neumann, Ixodes muris Bishopp and 
Smith, and Ixodes scapularis Say. 

The host distribution represented by this survey is ex¬ 
tensive and includes 17 species of birds and mammals. 
The ticks were taken mostly from trapped or shot ani¬ 
mals ; only a few specimens were dragged from grass or 
taken off people. The host distribution is as follows: 

Bieds^ 

Catbird, Dumetella carolinensis (Linnajus).— Ixodes 
muris (16 n 3 nnphs, 2 larvae off 6 birds). 

Brown thrasher, Toxostoma rufum (Linnaeus).— Ixodes 
muris (9 n. off 1 bird). 

Eastern or American robin, Turdus migratorius migror 
torius Linnaeus.— Ixodes muris (22 n. off 2 birds). 
Red-eyed towhee, Pipilo erythropMhalmus erythroph- 
thalmus (Linnaeus.)— Ixodes muris (18 n., 9 1. off 2 
birds). 

Eastern song sparrow, Melospim melodia melodia (Wil¬ 
son).— Ixodes muris (6 n., 11. off 3 birds). 

1 Bequaert, J, C. 1946. The Txdks or Ixodoidea, of the Northeastern 
United States and Eastern Canada, Bntomoloffica Americana, XXV, No, 2, 
pp, 7^232. 
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Mammals 

Short-tailed shrew, Blarina brevicauda aloga Bangs.— 
Dermacentor variabilis (11. off 1 shrew); Ixodes muris 
(4 n., 9 1. off 6 shrews). 

Long-tailed shrew, Sorex parvus (Say) (—cinereus 
True).— Dermacentor variabilis (1 1. off 1 shrew); 
Ixodes muris (6 1. off 1 shrew). 

Eacooon, Procyon lotor lotor (Linnseus).— Ixodes muris 
(1 n. off 1 raccoon). 

Skunk, Mephitis nigra (Peale and Beauvois).— Derma¬ 
centor variabilis (1 male, 3 females off 1 skunk); 
Ixodes muris (69 n. off 1 skunk). 

Bed fox, Vulpes fulva (Desmarest).— Ixodes cookei (5 n. 
off 1 fox); Ixodes muris (29 n., 11. off 1 fox). 

Man (accidental host).— Ixodes muris (1 n., 11.); Ixodes 
scapularis (1 female). 

Chipmunk, Tamias striatus lysteri (Richardson).— 
Ixodes muris (54 n. off 2 chipmunks). 

Gray squirrel, Sciurus carolinensis carolinensis (Gmelin). 
Dermacentor variabilis (1 n. off 1 squirrel); Ixodes 
muris (125 n., 41. off 4 squirrels). 

White-footed or deer mouse, Peromyscus leucopus fusus 
Bangs.— Dermacentor variabilis (17 n., 29 1. off 22 
mice); Ixodes muris (138 n., 1051. off 33 mice). 

Meadow mouse, field mouse, or vole, Microtus pennsyl- 
vanicus permsylvcmicus (Ord.)— Dermacentor varia- 
bilis (6 n., 31. off 9 mice); Ixodes muris (5 females, 15 
n., 12 1. off 10 mice). 

Eastern cottontail rabbit, Sylvilagus floridanus meamsi 
(Allen).— Dermacentor variabilis (1 male, 2 females, 
1 n. off 3 rabbits); Hamaphysalis leporis palustris (42 
males, 18 females, 13 n., 14 1. off 9 rabbits); Ixodes 
dentatus (9 males, 12 females, 15 n., 21. off 8 rabbits); 
Ixodes muris (66 n., 341. off 7 rabbits). 

Virginia deer, Odocoileus virginicmus borealis (Miller). 
—Ixodes muris (18 n. off 1 deer). 

Dragged from the grass.— Dermacentor variabilis (1 fe¬ 
male) ; Ixodes scapularis (10 males, 4 females). 
During this survey Ixodes muris has been observed 

and recorded for the first time from the long-tailed shrew, 
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gray squirrel, Eastern cottontail rabbit, red fox, chip¬ 
munk, raccoon, skunk, Virginia deer, red-eyed towhee, 
catbird. Eastern or American robin, and brown thrasher. 
This makes twelve new hosts for the laiwal and nymphal 
forms of Ixodes muris Bishopp and Smith. Also re¬ 
corded for the first time was the larval form of Derma- 
centor varidbiUs (Say) from the long-tailed shrew. This 
represents the first record of any species of tick taken 
from the long-tailed shrew in the Northeastern United 
States. 

All identifications recorded for the first time were 
verified by Dr. Joseph C. Bequaert, Cuyator of Insects, 
Museum of Comparative Zoology, to whom the writer is 
indebted for his kind and valuable assistance. 

SPHINOmjE AND CiSIDiE (oOLBOPTEBa) 

During May, 1945, species of this family were found 
swarming in the small, crowded, woody fungi on standing 
dead and fallen trees and also stumps. There were many 
of what appears to be Sulcacis lengi Dury, Gis fuscipes 
Mellie, Ennearthron thoracicorne Zieg., Octotemnus losvis 
Csy., and Sphindus americanus Lee. They had about all 
disappeared by the end of June in Mass. About the same 
species and under the same conditions were found at 
Paris, Me., with the addition of Eurysphmdus denticoUis 
Lee.,'which occurred in a flat, brown fungus of a soft 
smut-like consistency on a partly uprooted poplar in the 
woods. This has been taken before on the same species 
of fungus on the top of a stump at Monmouth, Me., June 
27,1912.—C. A. Feost. 



AN INTEEESTING OCEANIC SPECIES OF 
CEBI0IDE8 (DIPTBRA; SYEPHIDiE)^ 

Bt P. M. Hull 
University of Mississippi 

I am indebted to Dr. Joseph Beqnaert, Curator of In¬ 
sects at the Museum of Comparative Zoology, for calling 
my attention to the following interesting species of 
Cerioides. 

Cerioides (Tenthredomyia) williamsi n. sp. 

Related to oceanica Hull; differing in the pattern of 
the yellow markings. 

Male. Length about 16 mm., including the down- 
flexed abdomen, and including antenna (2 mm.). Head: 
vertex and front shining black and almost bare. Upon 
the front there is on either side a sunken, hemicircular, 
opaque black pubescent, eye marginal area; at the upper 
end of this area there is a small patch of brownish-white 
pubescence. The face is dully shining black, with a 
sharp, wide, pale, yellow stripe on either side; this stripe 
margins the eyes on the upper half to the upper limits of 
the antennal pedicel, and below the stripe narrows as it 
is directed along the anterior, black cheek margins to 
the epistoma which it just fails to reach. The antennae 
are entirely velvet black; the first segment is barely 
longer than the third, the third a trifle longer than the 
second; the pedicel is about as long as the second seg¬ 
ment. Thoraos: brilliant shining black with large, bright, 
pale yellow spots. These spots consist of the humeri, a 
spot on each side at the lateral end of the transverse 
suture (notopleural), a vertical spot covering most of the 
mesopleura, and all the scutellum except for a black, 
round, middle portion, which does not quite reach its 
posterior margin. Abdomen: broad at base, but little 
constricted, everywhere shining black, and with faint 
blue-purple luster apically. The narrow posterior mar- 

1 Published by a grant fiom the Museum of Comparative Zoology at 
Harvard College. 
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gin of tliG second segment, and still more narrow margin 
of the third segment is pale yellow. The abdomen is 
strongly flexed downward beginning with the third seg¬ 
ment, its extremely short, everywhere wholly appressed 
pile is white except broadly over the middle of the second 
segment where it is black. There is a small, lateral yel¬ 
low spot on the sides of the first segment, scarcely dis¬ 
cernible from above. Legs: blackish brown, nearly the 
basal half of all tibise whitish. All pile white; femoral 
setfiB black, very sharp pointed. W'mgs: hyaline, the an¬ 
terior border as far as the spurious vein very dark sepia 
brown, without evident lighter areas, even in tlie costal 
cell. Loop of third vein veiy shallow, and with a short 
spur. 

Holotype: a male, Noumea, New Caledonia, October 
16,1940 (P. X. Williams). Paratypes: 2 males. La Poa, 
New Caledonia (C. L. Remington). Holotype in the 
Museum of Comparative Zoology (No. 27559). There is 
a paratype in the collection of the author and another in 
the Museum of Comparative Zoology. 

Dr. Bequaert has kindly called my attention to the 
wasp which mimics this fly. The wasp model is Pachy- 
menes quodi Vachall, a Eumenid. Mr. Williams, in the 
Proceedings of the Hmoaiia/n Entomological Society, 
1945, Vol. XII, plate xx, illustrates the fly and the wasp 
and calls attention to other mimics. 



NOTES ON SPIDEES FROM PUERTO RICO^ 

By Elizabeth B. Betant 

Museum of Comparative Zoology 

Recently tlie Museum of Comparative Zoology received 
a small vial of spiders from the Luquillo Mountains in 
the eastern part of Puerto Rico, collected by Mr. Harry 
Beatty, at about 3,000 feet elevation. • It is a section of 
the island from which Dr. Petrunkevitch had little mate¬ 
rial when he published “The Spiders of Porto Rico,” 
1929-1930, so it is not surprising that among the fourteen 
species, four are new and three others have never been 
reported from the island before. 

The following is a list of the species found. The aster¬ 
isk (*) denotes the first time the species has been re¬ 
corded from the island. 

Family OoNOPmiE 

(? Stenodnops portoricensis Petr. 

Family THBBronDiB 
^ $ AUodipcsna dianse spec. nov. 

§ Conopistha argyrodes nephUcB (Tacz.) 

Rhomphaa fictiVum (Hentz) 

Family LisnnPHirDiB 

$ Erigone f 

Family AEoioproiB 

Argiope argentata (Fabr.) 

Tetragnatha parva spec. nov. 

Family TnoMismiE 
*c? Misumenops hellvlus (Banks) 

Family CLtrBiONiDiB 

$ Glvhiona desecheonis Petr. 

$ Wulfila immaculata Banks 

1 Published by a grant from the Museum of Comparative Zoology at 
Harvard College. 


183 



184 


Psyche 


[Sept 


Family Saltioid® 

$ Agobardus blandus spec. nov. 

$ Habronattus pretiosus spec. nov. 

$ Hentzia antillanus Bryant 
*<? Sidusa mom Bryant 

Family THBMDiiDiE 
Genus AUodiptsna gen. nov. 

Cephalothorm almost as wide as long, anterior margin 
about half the greatest width, cephalic portion high, ex¬ 
tending on the same level for more than half the length 
of the cephalothorax and then falling abruptly to the 
posterior margin, no thoracic groove or depression; eyes, 
anterior row recurved, a.m.e. separated by less than a 
diameter, posterior row slightly procurved, p.m.e. largest 
of the eight, about twice the diameter of a.m.e., separated 
by less than a diameter, lateral eyes touching; maxillcs 
about twice as long 4s the labium and inclined; sternwm 
triangular, widest between the first cox®, almost as wide 
as long, slightly convex, fourth cox® separated by more 
than a diameter; legs, l-2-4r-3, quite short, with no 
spines. 

Genotype Allodiposm diaim spec. nov. 

The genus Allodipoem differs from the genus Dipcena 
by the small anterior median eyes and the quite different 
quadrangle. It differs from the genus Tlieridion by the 
high cephalic portion, the largo posterior median eyes, 
the convex sternum and the relatively short logs. 

AUodipoena dianse spec. nov. 

Figures 1, 2, 3, 4 

Female. Length, 1.6 nom., ceph. 0.6 mm., abd. 0.8 mm. 
long, 1.2 mm. wide. 

Gephalotlioram pale greenish-yeUow with a large 
median shield-shaped dark spot that anteriorly is carried 
by curved lines to the lateral eyes, three-qiiarters as wide 
as long, anterior margin broad, cephalic portion high 
and extending on the same level for more than half the 
length of the cephalothorax and then falling abruptly to 
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the posterior margin, no thoracic groove; epes, anterior 
row recurved, a.m.e. convex, diurnal, separated by about 
a diameter and from a.l.e. by a little less, a.l.e. smaller 
than a.m.e., posterior row procurved, p.m.e. a broad oval, 
largest of the eight, heavily ringed with red, separated by 
less than a diameter and from p.l.e. by fully a diameter 
and a half, lateral eyes touching, p.l.e. larger than a.l.e.; 
quadrangle wider in front and higher than wide; clypeus 
vertical, and not as high as the quadrangle; mandibles 
vertical and weak; labium dark, wider than long; maaMcs 
pale, about twice as long as labium and inclined so that 
the tips are almost touching; sternum pale, triangular, 
almost as wide as long, (2.5:3.0), widest between the first 
00 X 86 , convex, fourth coxae separated by more than a 
diameter; abdomen wider than long, white, with a large 
dark basal spot and a pair of small dark, widely sepa¬ 
rated dots on the posterior half, wide dark lateral stripes 
which converge at the spinnerets, abdomen smooth with 
no hairs or bristles, venter pale; legs, 1-2-4-3, I right 
missing, quite short, pale, femora with a wide distal dark 
band, more distinct on the posterior pairs, I and II tibisB 
with 3 dark ventral spots, metatarsi with 2 ventral spots, 
no spines, but rows of colorless hairs, longest on the pos¬ 
terior pairs; epigynum, two dark sacs beneath the sur¬ 
face, separated by less than a diameter. 

Male. Length, 1.0 mm. 

Gephalothorax pale brown, with no dark marks found 
in the female, anterior margin little more narrowed than 
in the female, cephalic portion high, almost as wide as 
long, no thoracic groove or depression, but a few long 
bristles on the me^an line; eyes more closely grouped 
than in the female, anterior row recurved, eyes equidis¬ 
tant, a.m.e. separated by less than a diameter, posterior 
row almost straight, eyes equidistant, p.m.e. largest of 
the eight, surrounded by red, separated by about half a 
diameter, lateral eyes on a common tubercle; quadrangle 
narrower in front and higher than wide; clypeus about 
as high as quadrangle; mandibles long and narrow; 
labium wider than long, fused to the sternum; maxill® 
and the sternum as in the female; abdomen oval, two- 
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thirds as wide as long, pale yellow with a vague gray 
median stripe on the posterior half, with scattered long 
bristles, venter pale, with the fold only slightly anterior 
to the middle; legs, IV pair missing, pa-le, with no spines 
but rows of hairs; palpus, left palpus missing, not as long 
as the cephalothorax, very simple and best understood 
from the figure. 

Holotype $ Puerto Rico; Luquillo Mountains, 3,000 
feet, July 1944 (Beatty). 

Allotype d' Puerto Rico; Luquillo Moimtains, 3,000 feet, 
July 1944 (Beatty). 

The male and female differ in size, shape and color 
markings, but they probably belong together as they have 
the same three structural characters that are unusual in 
the TheridiidsB, the posterior median eyes the largest, the 
convex sternum and the relatively short legs. The female 
is quite conspicuous with the distinct dark markings on 
the cephalothorax and the abdomen, and the abdomen 
much wider than long. 

Family Anoiopmai 
Genus Tetragnatha Latreille 1804 
Tetragnatha parva spec. nov. 

Figures 5, 8 

Male. Length, 3.0 mm., without mandibles, ceph. 1.1 
mm. long, 0.8 mm. wide, abd. 2.0 mm. long, 0.6 mm. wide. 

Cephalothorax a deep yellow, anterior margin little 
narrowed, cephalic portion slightly raised, no thoracic 
groove but a slight transverse depression; eyes cover the 
anterior margin, each eye heavily ringed with black, 
anterior row slightly recurved, a.m.e. separated by less 
than a diameter, a.l.e. very small, posterior row recurved, 
eyes subequal with a.m.e., p.m.e. separated by little more 
than a diameter and from p.l.e. by about a (Rameter and 
a half, lateral eyes on separate tubercles that touch at 
the base but the eyes are separated by more than a diame¬ 
ter of p.l.e.; piadrcmgle narrower in front and wider 
behind than high; clypeus almost wanting below a.m.e.; 
mandibles porrect, basal two-thirds swollen, with a sharp 
tooth or cusp at the end of the swollen area, fang groove 
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oblique, upper margin with three sharp teeth near the 
base of the fang, followed by a much smaller tooth, lower 
margin with one small tooth opposite the group of three 
teeth on the upper margin, fang long and curved; labium 
pale, about as wide as long, tip rebordered; maayillce pale, 
two and a half times as long as the labium, sides parallel; 
stermm pale brown, triangular, widest between the j&rst 
coxae, pointed between the fourth coxae; abdomen pale, 
with a darker branched median str^e, darker at the tip 
than at the base, about three times as long as wide, cylin¬ 
drical, venter pale, spinnerets at the tip; legs, 1-2^3, 
anterior pairs much longer than the posterior pairs, pale, 
distal joints darker, no spines and few hairs; palpus 
longer than the cephalothorax, basal joints white, tibia 
very little longer than the patella, palpus of the usual 
Tetragnatha type, paraoymbium about reaches the tip 
of the bulb, embolus rests on the conductor that is as long 
as the cymbium. 

Holotype cT Puerto Eico; Luquillo Mountains, 3,000 
feet, July 1914 (Beatty). 

Paratype c? Puerto Eico; Luquillo Mountains, 3,000 
feet, July 1944 (Beatty). 

Tetragnatha parva is much smaller than the other spe¬ 
cies of the genus found in the Caribbean. Like T. tenuis- 
sima Cambr., it has no spines on the legs, but the most 
unusual character is the few teeth on the margin of the 
fang groove, with the absence of the “large tooth” 
usually found on the upper margin. The tubercles of 
the lateral eyes touch at the base, but the eyes are dis¬ 
tinctly separated. 

Family SALTicma 
Genus Agobardus Keyserling 1884 
Agobardus blandus spec. nov. 

Figure 6 

Female. Length, 3.0 mm., ceph. 1.6 mm. long, 1.2 mm. 
wide, abd. 1.6 mm. long, 1.2 mm. wide. 

Cephalothorax, a dark shining brown with a pale 
median stripe from the thoracic groove to the posterior 
margin, in life this stripe probably covered with white 
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scales as a few remaiiij a few wHte scales about the eyes, 
a narrow marginal stripe of white scales from the second 
coxae to the posterior margin, eephalothorax high, sloping 
gradually from the groove to the posterior margin, an¬ 
terior margin very little narrowed, thoracic groove short 
in a semi-circular depression between the dorsal eyes; 
eyes, anterior row covers the margin, recurved by the 
upper margins, a.m.e. very large, separated by a line, 
a.l.e. less than a radius of a.m.e. and separated from them 
by a line, second row of eyes midway between the first 
and third rows, dorsal eyes on the extreme margin of the 
carapace and slightly larger than a.l.e.; quadrmgle same 
widtii in front as behiad; clypeus about wanting below 
a.m.e., with a fringe of white hairs and a long recurved 
bristle between the a.m.e.; mcmdibles dark brown, verti¬ 
cal, no hairs or scales, fang groove short and oblique, 
upper margin with two small teeth, lower margin with a 
plate with two cusps, fang short; labium brown, slightly 
longer than wide, tip rebordered; macdllce pale, almost 
twice as long as labium; sternum pale, almost as wide as 
long, (4.0:4.5), first coxse separated by more than, a 
diameter, fourth coxae almost touching; abdomen oval, 
about two-thirds as wide as long, pale, with a pair of 
wavering dark stripes which end at a narrow curved cross 
band just above the spinnerets, and a pair of lateral dark 
stripes which join the median pair above the cross bar 
and reach the spinnerets, the entire abdomen covered with 
short white hairs, venter pale with a pair of widely sepa¬ 
rated black spots just anterior to the spinnerets, spin¬ 
nerets long and closely grouped; legs, I pair missing, 
4-3-2, pale, II femur with a large prolateral dark spot, 
posterior femora with a dark basal dorsal spot, and a 
distal dark ring, spines, II pair, patella, prolateral, 1, 
tibia, ventral, ^2-2, prolateral, 3, retrolateral, 1, meta¬ 
tarsus, ventral, 2-2, basal pair very long, lateral, 2; 
epigynum only faintly chitinized, a pair of circular sacs 
beneath the surface, not quite touching, best understood 
from the figure. 

Holotype $ Puerto Rico; Luquillo Mountains, 3,000 
feet, July 1944 (Beatty). 
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Agoha/rdus hlmdus is probably related to Agohardus 
tetuani (Petr.) (Bmatbis), from Tetnan Moxmtain, near 
Jaynya and also from Rio Piedra, Puerto Rico. Tbe lat¬ 
ter species has five cusps on tbe plate of the fang groove, 
and the cephalothorax has a large pale lateral spot each 
side. The abdominal dark marks also, differ. It is not 
impossible, that each mountain has a distinct species of 
this genus. 

Genus Hahronattus F.O.P.-Cambridge 1901 
Habronattus pretiosus spec. nov. 

Figures 7, 9 

Male. Length, 3.6 mm., ceph. 2.0 mm. long, 1.5 mm. 
wide, abd. 1.6 nam. long, 1.1 mm. wide. 

Cephalothorax dark brown, ocular area thickly covered 
with white iridescent scales and longer dark bristles with 
the posterior margin between the dorsal eyes sharply de¬ 
fined by a dark band, curved lateral stripes of the white 
scales from the dorsal eyes to the posterior slope where 
they end abruptly, a broad marginal stripe of white scales 
ending abruptly above the second pair of legs, cephalic 
portion high, gradually rising to the thoracic groove when 
it falls gradually until about one-fifth from ^e posterior 
margin where it drops rapidly, widest posterior to the 
second pair of legs, ^oracic groove short, in a semicir¬ 
cular depression, in a line between the dorsal eyes; eyes, 
anterior row recurved, so that the upper margins form a 
straight line, a.m.e. separated by a line, and from a.l.e. by 
a little more, a.l.e. about one-half a diameter of a.m.e., 
eyes of second row very small and midway between the 
first and third rows, dorsal eyes slightly larger than a.l.e.; 
quadrmgle slightly wider behind than in front; clypeus 
about as wide as a diameter of a.m.e., thickly covered with 
white scales which join with the marginal stripe that ends 
at the second pair of legs; momdibles brown, small, ver¬ 
tical, fang groove very short, upper margin with three 
contiguous teeth, lower mar^ with one tooth; labium 
brown, as wide as long; sternum oval, margins dark and 
center pale, I coxse separated by lep than a diameter, IV 
coxae touching, the ^rk area with long white hairs; 
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abdomen oval, witli a white basal band that continues 
as lateral stripes to the spinnerets, a pair of dark stripes 
that unite above the spinnerets with inner margins irregu¬ 
lar, leaving a pale median stripe, venter with three dark 
stripes united in front of the spinnerets by a short ^rk 
band; legs, 3-4-1-2,1 pair heaviest, dark brown, with a 
distinct prolateral darker stripe on the femur, patella 
and tibia, the dark area on the femur flattened, II, HE 
and IV pairs pale, with dark rings at the base and distal 
ends of femur and tibia, patella with a pair of dark spots 
near tip, spines, I pair, patella, 0, tibia, ventral, 2-2,Ir, 
metatarsus, ventral, 2-2, III and IV tibiae with a dorsal, 
basal spine and a ventral retrolateral spine near the base; 
palpus not as long as cephalothorax, femur and patella 
with white iridescent scales on the dorsal side, tibia and 
cymbium dark, with coarse dark hairs, tibia not as long 
as patella, tibial apophysis dark, shining and pressed 
close to the cymbium, palpal organ of the usual type with 
the outer process longer and starting from the side and 
ending in a slender tip at the end of the cymbium, the 
inner process heavier, starts about the middle of the bulb 
and ends about opposite to its origin. 

Female. Length, 3.0 mm., eeph. 1.6 mm. long, 1.1 nmi. 
wide, abd. 1.9 mm. long, 1.2 mm. wide. 

Cephalothorax dark chestnut-brown, ocular area thinly 
covered with golden iridescent scales which continue in 
parallel lateral stripes from the dorsal eyes and end 
abruptly above the posterior margin, these lateral stripes 
are shorter than in the male, marginal stripe of wMte 
scales on the posterior margin only, cephalothorax high, 
sides not as much rounded as in the male, thoracic groove 
short, in a semi-circular depression; eyes as in the male; 
clypeus equals about half a diameter of a.m.e., brown, 
witii scattered golden scales, palpus, femur and patella 
covered with white scales; mandibles brown, vertical, 
mouth parts as in the male; sternum brown; abdomen 
with three dark triangles, one median and basal, and the 
other two lateral, just posterior to the middle, posterior 
the basal triangle, a transverse pale band of white 
iridescent scales, the median area between Ihe dark lateral 
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triangles pale brown, with vague chevrons on the pos¬ 
terior half, ventor pale with a large dark rectangle from 
the fold to the spinnerets; legs, 3-4-1-2, pale, femora 
with ventral distal and basal dark spots, spines as in the 
male; epigynum with the parts only lightly ohitinized, a 
pair of widely separated spermatheca beneath the sur¬ 
face in the posterior part, anteriorly, a pair of oblique 
oval sacs with a small dark spot at the tips which prob¬ 
ably are openings, middle area a circular depression, best 
imderstood from the figure. 

Holotype c? Puerto Rico; Luquillo Mountams, 3,000 
feet, July 1944 (Beatty). 

Allotype $ Puerto Rico; Luquillo Mountains, 3,000 
feet, Jidy 1944 (Beatty). 

Paratypes c? 2 $ Puerto Rico; Luquillo Mountains, 3,000 
feet, July 1944 (Beatty). 

The male and female Eabronattus pretiosus have sev¬ 
eral characters in common as do several other species of 
the genus. Both have the eye area covered with scales, 
white in the male and golden in the female; the legs 
have the same dark ventral spots on the femora but only 
the male has the prolateral surface of the first femur flat¬ 
tened and covered with white scales. The lateral stripes 
of iridescent scales on the cephalothorax that end 
abruptly on the posterior slope are very conspicuous and 
are common to both male and female. The flattened area 
on the first femur of the male has not been seen before 
in the genus and is very conspicuous. 

Litbratxtre Cited 

Banks, 1896. New North American Spiders and Mites. Trans. Ameri¬ 
can Bnt. Soc., 23, pp, 67-77. 

Bryant, Elizabeth B. 1947. Spiders of Mona Island. Psyche, vol. 64, pp. 
86^9, 1 plate. 

Petrunkevitch, Alexander. 1929-1930. The Spiders of Porto Rico. Trans. 
Conn. Acad., pt. 1, 30, pp. 1-158, 160 figs.; pt. 2, 30, pp. 169-358, 240 
figs., pt. 3, 1930, 31, pp. 1-191,168 figs. 
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Explanation or Plate 

Fig. 1. Allodi'pama diancB spee. nov., female, dorsal. 

Fig. 2. Allodipcena dianm spec, nov., epigynum. 

Fig. 3. Allodip<Bna diano spec, nov., male, dorsal. 

Fig. 4. Allodipcena diaim spec, nov., right palpus. 

Fig. 5. Tetragmtha parva spec, nov., left mandible, ventral. 
Fig. 6. Agohardus llandus spec, nov., epigynum. 

Fig. 7. Hahronatiua pretioaus spec, nov., epigynum. 

Fig. 8. Tetragnatha parva spee. nov., left palpus. 

Fig. flC Haironattus pretioaua spec, nov., left palpus. 
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Beyant—Spiders prom Puerto Eico 





CATALOGUE OP RECENT AND FOSSIL 
NEMESTRINED^ OP AMERICA 
NORTH OF MEXICO 

By Joseph C. Beqxjabet 

Musemn of Comparative Zoology, Cambridge, Mass. 

Tbe present compilation arranges all published refer¬ 
ences of North American Nemestrinidse, known to the 
author, so as to present a reliable key to the literature 
and a clear historical view of the subject. AU citations 
have been checked with the originals. The actual date 
of publication follows the author’s name while any other 
date mentioned in connection with the work is inserted 
in parentheses after the abbreviated title and volume 
number. The type localities and present location of the 
types are noted with the original descriptions of either 
sex. Other references mention localities based on new 
material, as well as important biological data. I have 
used the opportunity to publish additional localities for 
some of the forms. 

The abbreviations have been chosen so that even the 
beginner and non-specialist will be able to trace them in 
the literature. In my experience Catalogues are more 
useful to the uninitiated than to the strict specialist. The 
following abbreviations arc used for the depositories of 
types: A.M.N.H. for American Museum of Natural His- 
tojT', New York; Brit. Mus. for British Museum (Natural 
History), London; Kansas Un. for Department of Zool¬ 
ogy and Entomology, University of Kansas, Lawrence, 
Kansas; M.C.Z. for Museum of Comparative Zoology, 
Cambridge, Massachusetts; Melander Coll, for private 
coUection of A. L. Melander, now at Riverside, Califor¬ 
nia; Painter CoU. for private collection of R. H. Painter, 
now at Manhattan, Kansas; Peabody Mus. for Peabody 
Museum of Tale University, New Haven, Connecticut; 
U. Colo. Mus. for Museum of the University of Colorado, 
Boulder, Colorado; and U.S.N.M. for United States Na¬ 
tional Museum, Washington, D. C. 

194 
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The Catalogue covers the Dominion of Canada and the 
United States, no species being known from Alaska. 
This area includes the major part of the Nearctic Eegion, 
which, as is well known, extends some distance into Mex¬ 
ico, its southern boundary being irregular and often dis¬ 
puted. Two of the species here listed are known also 
from farther south, extending to Guatemala in one case 
and to Panama in the other. Moreover, most probably 
some of the other forms will also be taken eventually 
south of the Mexican border. On the other hand, three 
additional species, Neorhynchocephalus mexiccmus Be- 
quaert, Hirmoneura (Neohirmoneura) psilotes Osten 
Sacken, and Hirmoneura [HyrmopTilceba) brevirostris 
Macquart, are known from Mexico and Central America. 
One or more of these might possibly yet be discovered in 
the southwestern United States. With this reservation, 
it is doubtful whether many additions will be made in the 
future to the Eeeent Catalogue. In any case, such addi¬ 
tions win not alter appreciably the general dbaracter of 
the fauna. 

Even if we include the Mexican and Central American 
forms, the Nearctic nemestrinid fauna is very scant, con¬ 
sisting of only nine species and one subspecies. These 
are now placed hi three subfamilies and three genera, 
an unusually high proportion of supra-specific groups. 
All the species are precinctive; while one of the three 
genera only (Neorhynchocephalus) is strictly American, 
occurring as far south as Argentina. The other two 
genera (Hirmoneura and Trichopsidea) are nearly cos¬ 
mopolitan; but the Nearctic species belong to peculiarly 
American subgenera (Neohirmoneura, HyrmopJdaha, 
and Parasymmictus). 

Throughout the world the majority of Eeeent Nemes- 
trinidae occur in five widely separated areas: the Nearctic 
Eegion; the warm temperate areas of Chile and Argen¬ 
tina; the Mediterranean subregion and Central Asia; 
Africa south of the Zambesi; and Australasia. In point 
of number of species, the Nearctic Eegion is the poorest 
of these five areas. The Eeeent North American mem¬ 
bers of the family appear to be remnants of what may 
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have been a flourishing fauna at some earlier geological 
period. This is strongly suggested by the relatively rich 
fossil fauna. One set of Miocene strata in one locality 
has now yielded five species, belonging to at least three 
genera, one of the latter no longer found in the New 
World. The fact that only one fossil species is known 
outside North America makes this even more remarkable. 
Bequaert and Carpenter (1936) have commented upon 
the astonishing similarity between the Miocene and Re¬ 
cent Nemestrinidae. The evolution of the family seems 
to have been at a standstill since mid-Tertiary times, 
which also points to the great antiquity of the group. 

RECENT SPECIES 
Family NEMBSTEnnD.® 

Nemestrinidae Macquart, 1834, Hist. Nat. Ins. Dipt., I, p. 
370. 

Fallenina Rondani, 1856, Dipt. Italicae Prodr., I, p. 33 and 
161. 

Nemestrinidii Bigot, 1856, Ann. Soc. Ent. France (3) TV, 
pp. 63 and 85. 

Nemestrinites Walker, 1857, Trans. Ent. Soc. London 
(N. S.)IV,pt. 5,p.l33. 

Hirmoneuridae H. Loew, 1860, Abh. Naturw. Ver. Halle, 
II, pt. 2, pp. ix and 317 (Dipteren-Fauna Siidafrikas, I, 
pp. ix and 245). 

Nemistrinidae Williston, 1883, Canad. Entom., XV, p. 69. 

Subfamily HiBMONBUMiiriB 

Hirmoneurina H. Loew, 1860, Abh. Naturw. Ver. Halle, II, 
pt. 2, p. ix (Dipteren-Fauna Sudafrikas, I, p. ix). 
Hirmononeurina H. Loew, 1860, Abh. Naturw. Ver. Halle, 
n, pt. 2, p. 318 (Dipteren-Fauna Siidafrikas, I, p. 246). 
Hirmoneurinae Bequaert, 1930, Psyche, XXX VII, p, 295. 

Hirmoneura Meigen 

Eirmoneura Meigen, 1820, Syst. Beschr. Europ. Zweifl. 
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Ins., n, p. 132 (monotypic for Hirmoneura obscura 
Wiedemann, 1820). 

Hirmonevra Blanchard, 1840, in Brnll4, Hist. Nat. AniTn. 
Articules, III, p. 387 (emendation of Hirmoneura; same 
type). 

Hyrmoneura Rondani, 1864, Arch. Zool. Modena, HI, p. 

50 (misspelling of Hirmoneura; same type). 
Hermoneura Philippi, 1865, Verb. Zool. Bot. Ges. Wien, 
XV, p. 655, footnote (emendation of Hirmoneura; same 
[snhg.] type). 

clausa Osten Sacken. See Trichopsidea. 

Subgemis Neohirmoneura Bequaert 

Hirmoneura subg. Neohirmoneura Bequaert, 1920, Jl. New 
York Ent. Soc., XXVII (for 1919), p. 306 (type by 
original designation: Hirmoneura jlavipes WilUston, 
1886). 

1. H, {Neohirmoneura) hradleyi Bequaert. 

Hirmoneura {Neohirmoneura) hradleyi Bequaert, 
1920, Jl. New York Ent. Soc., XXvil (for 1919), 
p. 301, fig. (on p. 302) (holotype $ and allotype : 
Anhalt, Comal Co., Texas.—^Both A.M.N.H. ; 
paratypes: Helotes, Bexar Co., Texas). 
Hirmoneura hradleyi Hull, 1923, Ent. News, 
XXXTV, p. 277 (Texas: Bee Creek Canyon near 
Austin; Austin). Bequaert and Carpenter, 1936, 
Jl. of Paleontology, X, p. 396, fig. 1. 

Distr.: Tex. 

2. H. {Neohirmoneura) flavipes Williston. 

Hirmoneura fiavipes Williston, 1886, Trans. Amer. 
Ent. Soc., Xm, p. 292 (holotype $: “United 
States. ’ ’—^Kansas Un.). Johnson, 1895, Proc. Ac. 
N. S. Philadelphia, XLVII, p. 325 (“Florida”; 
erroneous locality). Aldrich, 1905, Smithson. 
Misc. Coll., XLVI, No. 1444, p. 218. CockereU, 
1908, Trans. Amer. Ent. Soc., XXXIV, pp. 251 
and 252 (erroneously ^ven as <?). Lichtwardt, 
1910, Deutsftb. Ent. Zeitschr., p. 589. Schaeffer, 
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1912, Jl, New York Ent. Soc., XX, p. 296 (Ari¬ 
zona: Hnachnea Mts.)* Jolinson, 1913, Bull. 
Amer. Mus. Nat. Hist., XXXII, p. 54 (“Florida”; 
erroneous locality). Hunter, 1914, Kansas Tin. 
Soi. Bull., Vin, pt. 1, p. 19 (type in Snow Coll., 
Kansas Un.). 

Hermoneura flavipes Kert4sz, 1909, Cat. Dipt., IV, 

p. 26 . 

Hirmoneura (NeoJiirmoneura) flavipes Bequaert, 
1920, Jl. New York Ent. Soc., XXVII (for 1919), 
p. 306 ($<5*); 1934, op. cit., XLII, p. 176 (allotype 
: Huaohuca Mts., Cochise Co., Arizona.—^M.O.Z. 
Also Arizona: Pinery Canyon, Chiracahua Mts., 
6,500 ft., Cochise Co.; Post Creek Canyon, Pina- 
leno Mts., Fort Q-rant, 6,000 ft., Q-raham Co.). 
Distr.: Ariz. 

Subgenus Hyrmoplilceha Eondani 

Eyrmophlmba Eondani, 1864, Arch. Zool. Modena, IH, p. 
51 (naonotypic for Hirmoneura hrevirostris Macquart, 
1845). 

Eirmophlcsha Bigot, 1881, Ann. Soc. Ent. France, (6) I, 
p. 17 (misspelling of Eyrmophlceba; same type). 
Eyrmophlceha Curran, 1934, Fam. Hen. North Am. Dipt., 
p. 202 (misspelling of Eyrmophlceba; same type). 
Eirmophlceba Curran, 1934, Pam. Hen. North Am. Dipt., 
p. 202 (misspelling of Eyrmophlceba; same type). 

3. E. {Eyrmophlceba) teascma Cockerell. 

Hirmoneura teoccma Cockerell, 1908, Trans. Amer. 
Ent. Soc., XXXIV, p. 253 (holotype <?: New 
Braunfels, Texas.—Melander Coll.) [1908, Amer. 
Jl. Sci., (4) XXV, p. 311, fig. (on p. 310); as 
Hirmoneura B]; 1910, Bull. Amer. Mus. Nat. 
Hist., XXVIII, p. 286. Lichtwardt, 1910, Deutsch. 
Ent. Zeitschr., p. 591. 

Eyrmophlceba texana Bequaert, 1920, Jl. New York 
Ent. Soc., XXVn, (for 1919), p. 306. 
Hirmoneura {Eyrmophlceba) /easowa Bequaert, 1934, 
Jl. New York Ent. Soc., XLII, p. 178 (allotype 
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$: Helotes, Bexar Co., Texas.—^M.C.Z. Also 
Texas: Nueces R., Uvalde Co.; Sabiual R., Uvalde 
Co. Aiizona: Post Creek Canyon, Pinaleno Mts, 
Fort Q-rant, 6,000 ft., Graham Co. 

H%rmopMcsba texma Curran, 1934, Pam. Gen. 
NorGi Am. Dipt., p. 202, figs. 3-4. 

Distr.: Tex., Ariz. Also Panama (Tapia, collected by 
G. Fairchild). 

3a. E. (S’.) texana var. anzonem%s Bequaert. 

Eirvnoneura {Hyrmophlaiba) texana var. arisonen- 
sts Bequaert, 1934, Jl. New York Ent. Soc., XLII, 
p. 180 (holotype <?: San Diego Canyon, Baboqui- 
vari Mts., 25 miles SE of Sells, Pima Co., Ari¬ 
zona.—^Painter Coll.; allotype $: Baboquivari 
Mts., Pima Co., Arizona.—^Kansas Un). 

Additional Record. —^Arizona: Tucson, many $<?, Sep¬ 
tember 3 (P. M. Carpenter). 

Distr.: Ariz. 


Subfamily NEMESTBiirasriE 

Rhynchocephalina H. Loew, 1860, Abh. Naturw. Ver. 
Halle, II, pt. 2, p. x (Dipteren-Pauna Sudafrikas, I, 
p. x). 

Nemestrininse Bequaert, 1930, Psyche, XXXVII, p. 286. 


NeorJiyncJiocepJialus Lichtwardt 

Neorhynchocephalus Lichtwardt, 1909 (July), Deutsch 
Ent. Zeitschr., p. 512 (for 2 species; type % designa¬ 
tion of Bequaert, 1930: Rhynchocephalus volaticm 
WilHston, 1883). 

Rhynchocephalus subg. Nemestn nopsis Cockerell, 1910, 
Bull. Amer. Mus. Nat. Hist., Xx vill, p. 285 (type 'by 
original designation: Rhynchocephalus volahcus Wil- 
liston, 1883). 

1. N. sachemi CWiUiston). 

Rhynchocephalus sacJcemi Williston, 1860, Trans. 

Conn. Ac. Sci., lY, p. 243, fig. (holotype $: 

Olympia, State of "Washington.—Kansas Un.). 

Hine, 1904, Canad. Entom., XXX Vl, pp. 86 and 
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90 (British CJolumbia: Vernon). Schaeffer, 1912, 
Jl. New York Ent. Soc., XX, p. 296 (Arizona: 
Hnachnca Mts.). 

Bhynchocephalus sackeni Williston, 1883, Canad. 
Entom., XV, pp. 70 and 71 (allotype c?: State of 
Washington.—^Kansas Un.); 1894, Ent. News, V, 
p. 47 (oviposition. Colorado: Colorado Springs). 
Snow, 1903, Kansas Un. Sci. Bnll., II, pt. 5, p. 214 
(Kansas: Clark Co.; Morton Co.). Aldrich, 1905, 
Smithson. Miso. Coll., XLVI, No. 1444, p. 219. 
Cockerell, 1908, Trans. Amer. Ent. Soc., XXXIV, 
p. 249, PI. XVI, figs. 1 and 3 (Colorado: Ft. Col¬ 
lins). Kertdsz, 1909, Cat. Dipt., IV, p. 30. Cock¬ 
erell, 1910, Bnll, Amer. Mns. Nat. Hist., XXVHI, 
p. 286, Hunter, 1914, Kansas Un. Sci. Bull., 
VCn, pt. 1, p. 19 (type in Snow Coll., Kansas Un). 
Gibson, 1916, 46th Ann. Bept. Ent. Soc. Ontario 
(for 1915), p. 211. Cole and Lovett, 1921, Proc. 
Calif, Ac. Sci,, (4) XI, p. 239 (Oregon: Forest 
Grove; Mary’s Peak; Corvallis; Lewisburg; 
Union Co.). Robertson, 1928, Flowers and In¬ 
sects, p. 47 (Illinois: CarlinviUe, at fl, of Achillea 
millefolium). Curran, 1931, Canad. Entom., 
LXIII, pp. 69 and 72 (California). 
Neorhynchocephalus sackeni Lichtwardt, 1909, 
Deutsch, Ent. Zeitschr., p. 512; 1910, op. cit., p. 
593 (<??). Bequaert, 1930, Psyche, XXXVH, p. 
291 ($(?. State of Washington: Yakima River; 
Rock Lake. Oregon: Mt. Angel. California: 
Goose Lake, Medoo Co. Idaho: Grangeville; 
"M^tebird. Utah: MiU Creek; Salt Lake City. 
Colorado: Boulder. New Mexico: West Canyon 
Camp, Koehler); 1932, Zoolog. Anzeiger, C, p. 33. 
James, 1938, Jl. Kansas Ent. Soc., XU, p. 21 
(Colorado: Boulder; Masonville; Spring Canyon, 
Fort Collins; Horsetooth Gulch, Fort Collins; 
Crystal Springs Country Club, Flagler; Fort Col¬ 
lins). Spencer, 1945, Proc. Ent. Soc. British 
Columbia, XLII, p. 18 (British Columbia; Kam¬ 
loops. Bred from MelanopUcs m. meodcanus; 
descr. of larva). 
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NeorhyncJiocephalus saehenii Bequaert, 1934, Jl. 
New York Ent. Soe., XLII, pp. 165 and 169 ($ (?; 
oviposition. State of Washington: Spanaway, 
Pierce Co.; Eoy, Pierce Co. Oregon: Salem, 
Marion Co. Utah: Mt. Bimcombe near Logan, 
Cache Co., 10,000 ft. Kansas: Manhattan, Riley 
Co.; Medora, Reno Co.; Kiowa Co.; Scott Co.; 
Cheyenne Co.; Norton Co.; McPherson Co. 
OM^oma: Lawton, Comanche Co. Arkansas: 
Springdale, Washington Co. Michigan: Donglas 
Lake, Cheboygan Co.). 

Rhynchoceplialus suhnitens Cockerell, 1908, Trans. 
Amer. Ent. Soe., XXXIV, p. 250 (holotj^e $: 
Clark Co., Kansas, 1,960 ft.—^Melander Coll.); 
1910, Bull. Amer. Mus. Nat. Hist., XXVlll, p. 
286. Schaeffer, 1912, Jl. New York Ent. Soc., 
XX, p. 296 (Arizona: Huaehuca Mts.). Curran, 
1931, Canad. Entom., LXHI, pp. 69 and 72. 

Neorhynchocephalus suhnitens Lichtwardt, 1910, 
Deutseh. Ent. Zeitschr., p. 593. 

Rhynchocephalus clausus Brauer, 1880, Offenes 
Schreiben Antwort Osten Sacken’s “Critical Re¬ 
view,” p. 8 (Colorado). Not of Osten Sacken, 
1877. 

Additional Records. —Oregon: Bush’s Pasture, Salem 
(G. P. Smith); [also Sparta, Baker Co., according to T. H. 
G. Aitken, %n litt.'\ —California: Santa Cruz, 

Distr.: Brit. Col., Wash., Ore., Calif., Ida., Ut., Ariz., 
Colo., N. M., Kans., Okla., Ark., Mich,, Ill. 

2. N. volaticus (Williston). 

Rhynchocephalus volaticus Williston, 1883, Canad. 
Entom., XV, pp, 70 and 71, fig. 4 (described from 
2 ? oot^es, from “Florid”; the type locality 
is Georgiana, Florida, according to Bequaert, 
1934, Jl. New York Ent. Soc., XLH, p. 167, foot¬ 
note.—^Lecto-holotype at Kansas Un; cotj^e at 
U.S.N.M.); 1886, Trans. Amer. Ent. Soe., XIH, 
p. 293 (descr. corrected); 1888, Synopsis North 
Amer. Dipt., p. 33, fig. Johnson, 1895, Proc. Ac, 
Nat. Sci. Philadelphia, XLVH, p. 325 (Florida: 
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St. Augustine). Aldrich, 1905, Smithson. Miso. 
Coll., XLVI, No. 1444, p. 219. Williston, 1908, 
Manual North Amer. Dipt., 3d Ed., p. 186, fig. 68. 
Cockerell, 1908, Trans. Amer. Ent. Soc., 
p. 250. Kertesz, 1909, Cat. Dipt., IV, p. 30. 
Hunter, 1914, Kansas TJn. Sci. Bull., VIII, pt. 1, 
p. 19 (t^e in Snow Coll., Kansas Un.). Curran, 
1931, Canad. Entom., LIQII, pp. 69 and 72. 
Neorhynchocephalus volaticus Lichtwardt, 1909, 
Deutsch. Ent. Zeitschr., p. 512; 1910, op. dt., p. 
593, fig. 2 (on p. 592). Johnson, 1913, Bull. Amer. 
Mus. Nat. Hist., XXXII, p. 54. Hull, 1923, Ent. 
News, XXXIV, p. 275 (Mississippi: A. and M. 
College near Starkville; West Point. Texas: 
Kingsville; Ea 3 Tnondville). Bequaert, 1930, 
Psyche, XXXVII, p. 290 (Texas: Cotula; Nueces 
E. Kansas: Bourbon Co., 800 ft.; Sumner Co., 
1189 ft.; Lawrence; Douglas Co.); 1934, Jl. New 
York Eni Soc., XLII, pp. 165 and 166, figs. lE-G 
(on p. 172) (Kansas: Atchison Co.; Morris Co.; 
Medicine Lodge, Barber Co.; Onaga, Pottawa- 
toniie Co.; Eiley Co.; Cowley Co.; Doniphan Co.; 
Saline Co.; Manhattan, Eiley Co.; Leavenworth 
Co.; Dickinson Co. Oklahoma: Arbuckle Mts., 
Murray Co. Florida: Sanford, Seminole Co.; 
Wildwood, Sumter Co. Missouri: Hollister, 
Taney Co. Arizona: San Diego Canyon on west 
side of Baboquivari Mts., 25 miles SE of Sells, 
Pima Co. At fl. of Houstoma in Kansas; descr. 
pupa). Curran, 1934, Fam. Gen. North Am. 
Dipt., p. 202, figs. 5-6. 

Rhynchocephalus {Neorhynchocephalus) volaticus 
Cockerell, 1910, Bull. Amer. Mus. Nat. Hist., 
XXVni, pp. 285 and 286. 

Rhynchocephalus maculatus Curran, 1931, Canad. 
Entom., LXIII, p. 69 (cotypes $c?: Lawrence, 
Kans.—^Kansas Un.). 

Rhynchocephalus flavus Curran, 1931, Canad. 
Entom., LXIII, pp. 69 and 70 (holotype (?: Har¬ 
per Co., Klansas; allotype $: Sumner Co., Kan- 
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sas.—Both Kansas Un. Also paratypes Kansas: 
Bourbon Co.; Cherokee Co.; Waubaimsee Co.). 
Additional Records. —^Florida: Indian Biver (Whit- 
feld); Montioello (Q-. Fairchild).—Missouri: Willard, 
G-reene Co. (A. E. Brower). 

Distr.: Ariz., Kans., Okla., Mo., Tex., Miss., Fla. Also 
Mexico (Baja California, Sinaloa, Q-uerrero, Colima, 
Morelos, Veracruz, Oaxaca, Yucatan) and Guatemala. 

Rhynchocephalus Fischer, 1806 

clmsus Brauer (not Osten Sacken). See Neorhyncho- 
cephalus sackenii. 

jlavus Curran. See NeorJiynchocephahis volaticus. 
maculatus Curran. See Neorhynchocephalus volaticus. 
sackenii Osten Sacken. See Neorhynchocephalus. 
suhnitens Cockerell. See Neorhynchocephalus sackenii. 
volaticus Williston. See Neorhynchocephalus. 

Subfamily TmoHOPSiDBiirjE 

Trichopsideinse Bequaert, 1932, Zoolog. Anzeiger, C, p. 33. 
Trichopsidea Westwood 

Trichopsidea Westwood, 1839, Trans. Ent. Soe. London, 
n, p. 151 (monotypic for Trichopsidea oestracea West- 
wood, 1839). 

Subgenus Parasymmictus Bigot 

Parasymmictus Bigot, 1879, Ann. Soc. Ent. France, (5) 
IX, Bull. Seances, p. Ixvii (monotypic for Eirmoneura 
clausa Osten Sacken, 1877). 

Parasymmyctus Curran, 1934, Fam. Gen. North Am. 
Dipt., p. 202 (misspelling of Parasymmictus; same 
type). 

1. T. (Parasymmictus) clausa (Osten Sacken). 

Eirmoneura clausa Osten Sacken, 1877, Bull. IT. S. 
Geol. Survey, HI, pt. 2, p. 225 (holotype 
erroneously given as $: Dallas, Texas.—^M.O.Z.); 
1878, Smithson. Misc. Coll., No. 270, pp. 85 and 
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237. Williston, 1883, Canad. Entom., XV, p. 70. 
Osten Sacken, 1898, Berlin. Ent. Zeitechr., XliII 
(for 1897), p. 148. Aldrich, Smithson. Misc. 
CoU., XLVI, No. 1444, p. 218. 

Parasymmictus clmsns Bigot, 1879, Ann. Soc. Ent. 
France (5) IX, Bnll. Seances, p. Ixvii; 1881, op. 
cit. (6) I, p. 15. Kert5sz, 1909, Cat. Dipt, IV, 
p. 31. Lichtwardt, 1910, Dentsch. Ent. Zeitschr., 
pp. 589 and 591. Johnson, 1913, Bnll. Amer. 
Mns. Nat. Hist., XXXII, p. 54 (Florida: Beres- 
ford). Bequaert, 1920, Jl. New York Ent Soc., 
XXVII (for 1919), p. 306. J. Comstock, 1924, 
Introduction to Entomology, p. 836, fig. 1077. 
Spencer, 1945, Proc. Ent. Soc. Brit. Columbia, 
5XII, p. 18 (British Columbia: Eiske Creek, 
Chilcotin; Lac du Bois, Kamloops. Oviposition; 
descr. larva; bred from Camnula pellucida and 
other grasshoppers). 

Eirmoneura (Parasymmictus) clausa Cockerell, 
1908, Trans. Amer. Ent. Soc., XXXIV, p. 251; 
1908, Amer. Jl. Sei. (4) XXV, p. 311, fig. (on p. 
310); 1910, Bull. Amer. Mus. Nat. Hist., XXVIII, 

p. 286. 

Trichopsidea (Parasymmictus) clausa Bequaert, 
1934, Jl. New York Ent. Soc., XLII, pp. 181 and 
182 (Kansas: Medora, Eeno Co.). 
Parasymniyctus clausus Curran, 1934, Fam. Gen. 

North Am. Dipt., p. 202, figs. 1-2. 
Rhynohocephalus saeJeeni J. and A. Comstock, 1895, 
Manual Study Insects, 1st. Ed., p. 460, fig. 555 
(repeated in later editions of this work). Spen¬ 
cer, 1931, Proc. Ent. Soc. Brit. Columbia, XXVin, 
p. 21, figs, (on p. 24) (British Columbia: Eiske 
Creek, Chilcotin. Oviposition); 1932, op. dt., 
XXIX, p. 25 (oviposition). Graham, 1932, 
Canad. Entom., LXIV, p. 167 (British Columbia. 
Variation). Not of Williston, 1880. 
Ehynchocephalus sp. J. Comstock, 1918, The 
Wings of Insects, p. 347, fig. 358. 

Distr.; Brit. Col., Kans., Tex., Fla. 
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FOSSIL SPECIES 
Subfamily HmMONBUKiirjE 
Hirmoneura Meigen 

occultator Cockerell. See Neorhynchocephalus. 

melcmderi Cockerell. See Neorhynchocephalus (?). 

vulcanicus Cockerell. See Neorhynchocephalus. 

Subgeuus Eirmoneurites Cockerell 

Eirmoneurites Cockerell, 1910, BuU. Amer. Mus. Nat. 

Hist., XXVin, pp. 283 and 285 (monotypic for 

Eirmoneurites willistoni Cockerell, 1910). 

1. E. {Eirmoneurites) willistoni (Cockerell). 

Eirmoneurites willistoni Cockerell, 1910, Bull. 
Amer. Mus. Nat. Hist., XXVIII, pp. 283 and 286, 
fig. 3 (on p. 283) (no sex given; holotype: Floris¬ 
sant, Colorado.—^A.M.N.H.). 

Eirmoneura (Eirmoneurites) willistoni Bequaert, 
1932, Zoolog. Auzeiger, C, p. 15. Bequaert and 
Carpenter, 1936, Jl. of Paleontology, X, p. 399, 
figs. 2 (on p. 400) and 7 (2) (on p. 405) (bolo- 
type $). 

Distr.: Miocene of Colo. 

Subfamily NsMESTEiNiirai 
Neorhynchocephalus Licbtwardt 

1. N. occultator (CockereU). 

Eirmoneura occultator Cockerell, 1908, Trans. 
Amer. Ent. Soc., XXXIV, p. 254 (no sex given; 
holotype: Florissant, Colorado.—Obverse at U. 
Colo. Mus.; reverse at Brit. Mus.). Bather, 1909, 
Proc. Q-eologists’ Assoc., XXI, pt. 3, p. 162 (type 
at Brit. Mus.). Cockerell, 1910, Bull. Amer. Mus. 
Nat. Hist., XXVill, p. 286. 

Neorhynchocephalus occultator Bequaert and Car¬ 
penter, 1936, Jl. of Paleontology, X, pp. 399 and 
402, figs. 4 (on p. 400) and 7 (1) (on p. 405) 
(obverse of l^e $). 

Distr.: Miocene of Colo. 
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2. N. vulcauicus (Cockerell). 

Tlirmonrura vulcauica Cockerell, 1908, Amer. Jl. 
Sci. (4) XXV, p. 311 (no sex given; holotype: 
Florissant, Colorado.—Obverse at Peabody Mus.; 
reverse at U. Colo. Mus.); 1908, Trans. Amer. 
Ent. Soc., XXXIV, pp. 251 and 253; 1910, Bull. 
Amer. Mus. Nat. Hist., XXVIII, p. 286. 
Neorhynchocephalus vulcanicus Bequaert and Car¬ 
penter, 1936, Jl. of Paleontology, X, pp. 399 and 
401, j&gs. 3 (on p. 400) and 7 (4) (on p. 405) 
(obverse and reverse of type ?). 

Distr.: Miocene of Colo. 

Generic Position Doubtful 

3. V. (?) mekwdm (Cockerell). 

Hirmoneura melanderi Cockerell, 1908, Amer. Jl. 
Sci. (4) XXV, p. 311 (no sex given; bolotype: 
Florissant, Colorado.—Obverse at Peabody Mus.; 
reverse at IJ. Colo. Mus.); 1908, Trans. Amer. 
Ent. Soc., XXXIV, pp. 251 and 253; PI. XVI, fig. 
4 (add. specimen, prob. ?, Florissant); 1910, BuU. 
Amer. Mus. Nat. Hist, XXVIII, p. 286. 
Neorhynchocephalus (?) melanderi Bequaert and 
Carpenter, 1936, Jl. of Paleontology, X, pp. 399 
and 403, figs. 5 (on p. 400) and 7 (3) (on p. 405) 
(obverse and reverse of type, of doubtful sex. 
Also 2 add. specimens, one <?, Florissant, at 
M.C.Z.). 

Distr.: Miocene of Colo. 

Prosoeca Soliiner 

Prosceca Schiner, 1867, Verb. Zool, Bot. Qes. Wien, XVII, 
pp. 306 and 311 (type by original designation: Nemes- 
trma westermanni Wiedemann, 1821). 

Subgenus Palemholus Scudder 

PcdemboUs Scudder, 1878, Bull. U. S. Geol. Geogr. Surv. 
Terr., IV, p. 526 (monotypio for Palemholus dorigerus 
Scudder, 1878). 
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Palombolus Handlirsch, 1907, Die Fossilen lusekten, pt. 

7, p. 1009 (misspelling of Palembolus). 

1. P. {Palembolus) florigera (Scudder). 

Palembolus fiorigerus Scudder, 1878, Bull. TJ. S. 
Geol. Geogr. Surv. Terr., IV, pp. 519 and 528 (no 
sex given; liolot3Tpe: Florissant, Colorado.—Ob¬ 
verse and reverse at M.O.Z.); 1885, in Zittel, 
Handbuch d. Palaeontologie, Abt. I, II, p. 808, 
fig. 1076; 1887, in Zittel, Trait6 de Paleontologie, 
Barrois Ed., II, p. 809, fig. 1093; 1890, Rept. U. S. 
Geol. Surv. Terr., Sin, p. 29. Zittel, 1895, 
Grirndzuge d. Palaeontologie, p. 506, fig. 1380. 
Scudder, 1900, in Zittel, Text-Book of Palaeon¬ 
tology, Eastman Ed., I, pt. 2, p. 688, fig. 1567. 
Zittel, 1903, Grundzuge d. Palaeontologie, 2d Ed., 
I, p. 542, fig. 1400. Cockerell, 1908, Trans. Amer. 
Ent. Soc., XXXIV, p. 248; 1910, Bull. Amer. Mus. 
Nat. Hist., XXVIII, p. 286. Scudder, 1913, in 
Zittel, Text-Book of Paleontology, 2d Eastman 
Ed., I, p. 816, fig. 1586. 

Palombolus fiorigerus Handlirscb, 1907, Die Fos- 
silen Insekten, pt. 7, p. 1009. Broili, 1915, in 
Zittel, Grundzuge d. Palaeontologie, I, p. 666, fig. 
1454. Handlirscb, 1921, in Schroder, Handbuch 
d. Entomologie, III, p. 264, fig. 227. 

Prosoeca {Palembolus) florigera Bequaert and Car¬ 
penter, 1936, Jl. of Paleontology, X, pp. 399 and 
406, figs. 6 (on p. 400) and 7 (5) (on p. 405) (ob¬ 
verse and reverse of i^e (?). 

Distr.: Miocene of Colo. 
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Eighth iNTEENATiONAii Costgeess op Eettomologt 

The eighth International Congress of Entomology -will 
be held in Stockholm, Sweden, Angnst 8-15, 1948. The 
fact that all steamship sailings are currently hooked to 
capacity for months in advance makes it seem necessary 
for those expecting to attend the congress in 1948 to 
arrange for passage as early as possible. Steamship 
companies have not issued sailing lists for 1948, but ex¬ 
pect to do so in the early fall. A number of lines have 
listed sailings for the present season, among them, the 
Cunard, French, Belgian, Swedish, Norwegian, Gdjmia 
(Polish), Holland-American, etc., the first mentioned ex¬ 
pecting soon to have two new steamers in service. It is 
understood that the Thirteenth International Congress 
of Zoology will be held in Paris some time in July, 1948, 
and it is hoped that all entomologists going to Stockholm 
wiU plan to attend the Zoological Congress also in order 
that the interests of the entomologists may be fully rep¬ 
resented before the more comprehensive body. Shoifid 
a sufficient number of individuals indicate that they ex¬ 
pect to sail about mid-June, it may be feasible to engage 
passage on the same steamer. Early information as to 
the probable number of participants is especially desired 
in order that the housing committee in Stockholm may 
make the necessary arrangements. The undersigned, as 
member of the executive committee, would appreciate it 
if he be kept informed as early as possible as to plans of 
those expecting to attend the sessions.—0. A. Johanhsbn', 
Comstock Hall, C. IT., Ithaca, N. Y. June, 1947. 



CAMBRIDGE ENTOMOLOGICAL CLUB 

A regular meeting of the Club is held on the second Tuesday 
of each month (July, August and September, excepted) at 8:00 
p.m. in Room B-455, Biological Laboratories, Divinity Ave., 
Cambridge. Entomologists visiting Boston are cordially invited 
to attend. 


FOR SALE 

The Librarian of the Museum of Comparative Zoology is 
offering for sale a limited number of sets of the “Contribu¬ 
tions FROM TEE ENTOMOIiOOICAl, LABORATORY OF OCT BUSSBY 
Institution.” These are priced at $15.00 f.o.b., Cambridge, 
Massachusetts. 

Each set includes reprints of 292 entomological papers vrliich 
appeared in various entomological and zoological journals pub¬ 
lished during the period from 1909 to 1929. These form seven 
large volumes each substantially bound in red buckram, and a 
number of additional reprints to form an eighth volume. Alto¬ 
gether there are more than 5800 pages included. Shipping weight 
is approximately 50 pounds. 

Orders should be addressed to Mrs. M. D. Frazier, Assistant 
Librarian, Museum of Comparative Zoology, Ilarvard University, 
Cambridge, Mass 


The Cambridge Entomological Club has for sale reprints of 
articles published in Psyciib betvireen 1910 and 1920. A list of 
articles available can be obtained from the Editorial OfiSce 
of Psyche, Biological Laboratories, Divinity Ave., Cambridge. 
Mass. 



BACK VOLUMES OF PSYCHE 


The Cambridge Entomological Club is able to offer for sale 
the following volumes of Psyche. Those not mentioned are 
entirely out of print. 

Volumes 2, 3, 4, 5, 6, 7, 8, 9, each covering a period of three 
years, $5.00 each. 

Volumes 10,12, 14, 17, each covering a single year, $1.00 each. 

Volumes 18,19, 20, 21, 22, 23, 24, 25, 26, each covering a single 
year, $1.50 each. 

Volumes 27 to 53, each covering a single year, $2.00. 

Orders for 2 or more volumes subject to a discount of 10%. 

Orders for 10 or more volumes subject to a discount of 20%, 

All orders should be addressed to 

F. M. (jARPKNTiiiH, Editor of Psyche, 

Biological Laboratories, 
Harvard University, 
Cambridge, Mass. 
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ON SOME JAPYGID.® IN THE MUSEUM OF 

COMPARATIVE ZOOLOGY (DICELLURA)" 

• 

Bt P. Silvestbi 

Laboratorio di Entomologia Agraria, Portici, Italy 

During my last visit to Harvard University, at tbe 
Tercentenary Celebration (1936), I received a small col¬ 
lection of Japygidss from the Museum of Comparative 
Zoology. Study of this material shows that the col¬ 
lection includes: 

1) Specimens of J. subterraneus Packard, which I 
think worthy of redescription in order to fix the 
characters of this species, the first japygid de¬ 
scribed from the United States. 

2) Metajapyx confectus sp. n. from Washington, Dis¬ 
trict of Columbia. 

3) Evalljapyx sonoranus Silv., which is redescribed 
after comparison with the type from Arizona. 

4) Evalljapyx dispar sp. n., from Santa Cruz Island, 
California. 

5) Evalljapyx darlingtoni sp. n., from Jamaica. 

6) Japygianus wheeleri gen. n. et sp. n., from Queens¬ 
land, Australia. 

Metajapyx subterraneus (Pack.) 

Text-fig. 1; plate 17, fig. 1. 

Japyx subterraneus Packard, Amer. Natur., 8 (1874), 
p. 501, fig.; MacGillivray, Can. Ent. 25 (1893), p. 173; 
Packard, Amer. Natur. (1886), p. 382. 

! Japyx midtidens 0. F. Cook, Proc. ent. soc. Washington 
4 (1899), p. 225. 

1 Published with a giant fiom the Mnsenm of Comparative Zoology at 
Harvard College. 
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? Corpus cremeuni abdoiniue a sof>inento sexto grada- 
tim fcrvughieo, foveipis niargiuibus et apieo uigroseouti- 
bus. 

Caput supra sotis c. 15 + 15 brevibus et parum longis 
(ad nun. 0.156) et seta nonnulla brevissima instruetum; 
anteiinap 32-articulatai, articulo tertio subaeque longo 
atque lato, setis niajoribus ad nun. 0.185 longis, arti- 
culoruin ceterorum setis et sensillis vide fig. 1 (1-2); 
maxillae primi paris laminis peclinatis 5; palpus labialis 
mm. 0.065 longus, subconicus setis apicalibus quaiii pal¬ 
pus parum longioribus, submento macrocliaetis postieis 
eiusdem dimidia latitude baud attingentibus. 

Thorax. Pronotum setis longis 5 + 5, quarum latei’ales 
aliquantum longiores (mm. 0.20 longae) ot seta nonnulla 
minima; meso- ot meta-nolum pra'seuto setis duabus 
submedianis brevibus et setis duabus brevissimis, scuto 
setis 7 + 7 longis et sat longis et nonnullis brevibus et 
brevioribus instruetum; sterna setis nonnullis brevibus, 
brevioribus et brevissimis. 

Pedes facie externa pra?sertim setosa, tibia* seta infera 
apicali tarsi dimidiam longitudinem fere attingente, tar so 
quam praetarsus quadruple longiore, infra seriebus 
duabus setarum 4, quam ceterae robustioribus ot aliquan¬ 
tum longioribus, praetarsi uiiguicula bone evoluta et 
ungue postico quam anticus aliquantum longiore. 

Abdomen. Tergita S"” ad 7"”' setis duabus antieis sub- 
medianis brevibus, setis 5 + 5 sat longis, setis brevioribus 
nonnullis et sotis brevissimis sat numerosis instructa; 
tergitum sextum quam quintum parum (panun minus 
quam J) latius angulo postico obtuso, sextum angulo 
postico vix acute producto, septimum angulo postico sub- 
acuto latiusculo retrors\un e. mm. 0.130, oetavum quam 
septimiun i)arum longius et fere | angustius, angulo 
laterali postico vix pi'odueto. 

ITrostenium primum organis subcoxalibus quartam 
partem marginis postieis inter stilos subrequantibus, setis 
brevibus 14 uniseriatis et setis brevissimis glandularibus 
contiguis postieis uniseriatis instruetis, organo glandu- 
lari mediano diseulis 9 contiguis composito; urosterni 
superficie ante organa subcoxalia setis sat numerosis 
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brevibus transverse irregulariter 2-3 dispositis, ante or- 
ganum medium setis minimis 1 + 1, superficie cetera setis 
nonnullis sat longis transverse 4-seriatis et setis brevi- 
oribus sparsis parum numerosis; stilis et vesiculis con- 
suetis. 

Segmentum ultimum supra mensum subseque longum 
atque latium setis sat longis 5 + 5, seta nonnulla breviore 



Text-fig. 1. Mcia}apyx sul}ferraneii<i: 1. antennsa dexteiaj aiticuli lu'’ ad 
super inspecti; 2. ciusdem antennae articulus lOu" magis ampliatus; 3. pes 
paris tertii (setis nonnulhs punctis indicatis abruptis); 4. eiusdem pedfis tarsi 
apex et praetaisus a facie antiea inspecti; 5. feminsa urostemum 1«®; 6 eius 
dem urosteini organi subcoxalis particula multo ampliata; 7. maris urostema 
lum et 8. mans urosterni pais posticn magis ampliata; 9. lanse See 
setatis pedis postiei tibia, tarsus et pra?taisus; 10. eiusdem larvae uiostemum 
lum; 11 , eiusdem uiosterni pars postica magis ampliata (figg. varie ampliatse). 

et setis minimis sat numerosis, earinis sublateralibus 
subintegris, aeropygio brevissimo, latiusculo, late rotun- 
dato. 
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Forceps segmenti decimi longitudinem dorsualem 
sequans, braohio dextero dente majore ad apicem tertiae 
partis proximalis marginis inteini site, margine prse- 
dentali denticulis 4 uniseriatis, margine postdentali toto 
gradatim minus profunde erenulato, bracMo laevo dente 
majore submediano, margine praadentali denticulis per- 
parvis biseriatis 10/9, margine postdentali vix erenulato. 

Long, corporis mm. 7; lat. urotergiti septimi 1.05, long, 
antennarum 2.50. 

c? Exemplum examinatum statura paullum majore (ad 
mm. 8, lat. urotergiti septimi 1.23) differt preesertim 
urostemo primo, quod organis subcoxalibus latioribus 
et urosterni superficie ante organa subcoxalia area sub- 
triangulari, lato majore postico, fere ad prsestemum 
externe extensa setis sat longis pemumerosis ut fig, 1 
(7-8) demonstrat instructa; foreipis brachio dextero ante 
seriem praedentalem denticulorum 4 denticulo quinto 
parvo aueto. 

Habitat. In the collection of the Museum of Compar¬ 
ative Zoology I have found 3 specimens with the label 
“Japyx si^terraneiis, Packard compared with type 
A.S.P.” from S. Ohio, Nov. 1874; from these specimens 
I have selected the female and the male here described. 
In the same Museum I have seen a specimen also labeled 
Japyx svbterraneus from Lee Co., Va. (July 1879 Hub¬ 
bard), It agrees in the above characters with the speci¬ 
mens from Ohio. 

Metajapyx confectus sp. n. 

Toxt-fig. 2; plate 17, fig. 2 

? Corpus ochroleucum ah abdominis segmento septimo 
ferrugineo-laterieio, foreipis apice et marginibus nigris. 

Caput supra setis sat longis (mm. 0.156) c. 15 +15 et 
seta nonnulla brevioi’e et setis brevissimis param numer- 
osis instructmn; antennae 32-articulat8e, ai'ticulo tertio 
setis majoribus mm, 0.24 longis, articulis ceteris etiam 
setis et sensillis speciei praecedentis similibus; maxillae 
primi paris lobo intemo laminis pectinatis 5 (prima in- 
elusa). 

Thorax. Pronotum setis 6 -f- 6, quarum longiores nom. 
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0.260 loiiga? buut; ineso- et metanotuni setis sat longis 
7-7 et nonnullis brevioribus et brevissimis (in exemplis 
asservatis fere omnibus abruptis); sterna setis paucis 
brevibus et brevioribus instructa. 

Pedes setosuli, tibia quam tarsus fere J longiore, seta 
apicali quam tarsus § bi’oviore, prsetarsi ungue postico 
quam anticus I longiore. 



Text-fig. 2. Metajapyx confect us: 1. antenn® dextcise articulus IGu*- multo 
ampliatus; 2. maxilla piimi pans lobus iuternus; 3. pedis postici tibisB apex, 
tarsus et praetarus; 4. urostema et 5, eiusdem urosterni para postica 
magis ampliata; 6. foicipis biachium dexterum suphium; 7. foreipis brachium 
leevum pronum (figg. vario ampliatee). 

Abdomen. Tergita 3-7 setis sat longis 5 + 5, setis dua- 
bus subanticis submedianis brevibus et seta nonnulla 
bi’eviora instructa; tergitum sextum quam quintum vix 
latius, angulo postico retrorsum vix producto, tergitum 
septimum angulo postico acuto, retrorsum c. mm. 0.170 
producto, tergitum octavum longitudine septimo sub- 
aequali, parum fere ^ angustiore. 

TJrostemum primum organis subcoxalibus latitudine 
fere quartam partem marginis posticis inter stilus aquans 
setis brevibus c. 20 et setis brevissimis glandularibus 
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) 08 tieis unisoriatih, orgaiio glandulaii mediano discu- 
is c. 19, urosteriii superflcie ante organa suljcoxalia setis 
jrevibns numerosis transverse et irrcgulariter 3-4 seri- 
atis dimidinm versus gradatim minus numerosis, ante 
organum medianum setis duabus brevioribus submedi- 
anis et setis duabus ante dictas brevibus; urosterni super- 
ficie cetera setis nonnullis parum longis transverse 
4-seriatis et setis paueia brevioribus et brevibus. 

Segmentum ultimum supra niensum paullum longius 
quam latius, superfioie supera setis satis sat lon^s 5 + 5, 
earinis sublateralibus bene distinctis, acropygio latius- 
culo, brevissimo, late rotundato. 

Foi’ceps segmenti decimi latitudinem seqnans, bracbio 
dextero dente majore robusto aeuto inulto praemediano, 
tubereulis praedentalibus 4, quorum 1 superum et 3 inf era 
sunt (J), margine postdentali paullum prof unde crenu- 
lato, bracbio laevo dente majore quam dexterus minore, 
abquantum post-mediano, margine pi'aedentali denticubs 
biseriatis 6/10, margine postdentali crenulato. 

Long, corporis ad mm. 10; lat. segmenti septimi 1.20; 
long, antennarum 2.50. 

Habitat. Exempla vidi 5 ad Washington, D. C., lecta. 

Observatio. Species haec a praecedente forcipis bracbio 
dextero parte proximali (praedentali) tuberculo supero et 
tubereulis 3 inferis armato facile distinguenda est. 

EvaUjapijx souoranus Silv. 

Text-fig. 3; plate 18, fig. 1 

Uapyx JiitbbanU 0. F. Cook, Proc*. exit. soc. Washington 

4 (1899), p. 225, PI. I, fig. 2a-2b; Swenk, J. New York 

ent. soc. 11 (1903), p. 130. 

Evalljapyx son crams Silv., Boll. Ijab. Zool. Gen. Agr. 

Portici, 5 (1910), pp. 76,77-78, fig. 4. 

Corpus eremeum abdomine a segmento 6" gradatim 
obscuriore, ferrugineo, forcipe badio lateribus et apice 
brunneis. Corporis setae majores omnes parte distali 
breviter, unilateraliter plumatae. 

Caput supra setis e. 18 +18, mm. 0.20 longis, et setis 
magis numerosis sparsis brevioribus instructum; antennae 
SO-artieulatae (articulis penultimo) et ultimo inter sese 
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male distinctis, articulo 3“ parum ad apicem latiore quam 
loiigiorc, seta dovsuali longiore mm. 0.28 longa, artieu- 
lorum ceterorum sotis et sensillis vide fig. 3 (1-2); TnaTrillffi 
1‘ paris laminih ijoctinatis 3; palpus labialis mm. 0.10 
longus. 

Thorax. Proiiotum setis 10 + 10 longiusculis (majori- 
bus ad mm. 0.28) et setis paucis brevioribus instruetum; 
meso- et niotanotmn pva?scuto setis longiusculis 1 + 1 vel 



Text-fig, 3. Emil jap yx sonoranus: 1. antennae laevae articuli lus ad 
supra inspecti; 2. eiusdem antennae artieulus 14«'« multo ampliatus; 3. maxilla 
paris lobus iiiternus; 4. pes paris 3»; 5. eiusdem pedis tibia apex, tarsus et 
prsetarsus magis ampliati; 6. iirosterni primi pars postica organo subeoxali 
retracto multo ampliata; 7. urostornum 8. exempli alterius uritum dcei- 
mum cum forcipe (ligg. varie nmpliat©). 

2 + 2 (in metanoto) et setis pronoti similibus et aliquan- 
tum magis numerosis; stenia setis longiusculis numerosis 
et nomiullis brevioribus instructa. 

Pedes setosuli, tarso quam tibia aliquantum breviore 
setis inferis biseriatis (8 + 8), seta dorsuali subapicali 
unguis extemi dimidiam longitudinem parum superante, 
prsetarsi unguibus parum arcuatis, ungue extemo quam 
intemus parum breviore. 
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Abdomen tergitis 1“ ad 6““ setis longiusculis c. 18 -t-18 
prspsertim sublateralibus et lateralibua ct setis bi-eviori- 
bns et minimis sparsis, tergito 7° margine lateral! late 
rotundato, margine postico quam mesotergiti angulis 
lateralis rotundatim vix producto paullum breviore et 
subrotnndato, setis tergito sexto subsimili; tergito 8° 
parum latiore quam longiore, angulis posticis baud pro- 
duetis, superfieie setis minimis numeroKis et macrochaetis 
1 + 1 submedianis subanticis brevibus, subinedianis sub- 
posticis 1 + 1 quam subantica? parmn longioribus et sub- 
la teralibus et la teralibus {utrimque 5) subaequalibus, 
tergito 9“ brevissimo. 

Urosternum primum organis subcoxalibus latis, uro- 
sterni partem luedianam angustiorem baud occupantibus, 
setis peniumerosis minimis glandularibus crebre 
seriatis et serie postica ventrali setis sensitivis brevibus 
c. 25-30 constituta, vix barbatis ad mm. 0.04 longis, super- 
ficie cetera per praesternum et coxosternum setis numer- 
osis brevibus, breviter plumatis ut nrosterna sequentia 
(Fig. 3) instructa nee non setis nonnullis brevissimis 
sparsis. 

Segmentum ultimmn, supra mensum fere | longius 
quam latius, lateribus paraUelis, superfieie supers lineis 
(luabus sublateralibus antice et postice abbreviatis, ma- 
eroebaetis c. 12 +12 et setis minimis sparsis, aeropygio 
brevissimo rotundato. 

Forceps quam segmenti 10* longitude c*. j brevior 
brachiis robustis: dextero ernsso, Into, parum longe ah 
apice tantum profimde sinuoso, apice ai'cuato acuto, dente 
destitute et pro dente sinu minimo affecto denticulis 
superis proximalibus 2, cetero margine iutei- basim et 
sinum apicalem toto denticulate, denticulis c. 20-25 uni- 
seriatis; braebio laevo dente proximali magiio acuto, denti¬ 
culis praedentalibus 5 uniseriatis et postdentalibus uni- 
seriatis, gradatim minoribus, e. 10. 

Long, corporis ad mm. 12; lat. urotergiti 7‘ 1.34; long, 
antennarum 2.20. 

In exemplo alio femineo, statura vix minore, abdominis 
segmentum 10""* angustius est et forcipis braebium dex- 
terum parum longiore margine interne postmediano 
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minus lato, braehio Isevo dentibus praedentalibus tantum 3. 

Habitat. Exempla hie descripta super Montem Lem¬ 
mon (Santa Catalina Llontes), Arizona, inter 8000 et 
9150 ft., July 26, 1917, lecta fuerunt; exemplum mm. 8 
longum etiam vidi ad Oracle Springs, Arizona, March, 
lectum; exempla typica in agro ad Tucson, Arizona, legi. 

Evalljapyx dispar Silv. 

Text-fig. 4; plate 18, fig. 2 

Syn. Evalljapyx prupmqitus Silv. partini (exemplmn ex 

Monterey) 

2 Corpus ochroleueum ab urito 7“ badio-ferrugineum 
forcipis marginibus pa rum obseurioribus; setis omnibus 
majoribus brevissima pluniatis. 

Caput setis longiusculis (ad mm. 0.20) c. 15 +15 supra 
instruetum; antennis 27-artieulatis, artieuli 3“ seta sub- 
latei’ali supera ad mm. 0.20 longa. 

Thorax. Pronotum setis 7 + 7 longiusculis, quarum 
sublateralis, transverse submediana, aliquantum longior 
(ad mm. 0.30 longa); meso- et metanotum prsescuto setis 
duabus submedianis longiusculis, seuto setis longiusculis 
10 -f 10; sterna setis sat numerosis brevibus et breviori- 
bus instructa. 

Pedes coxa, trocanthero et femore setis nonnullis longi¬ 
usculis, tibia setis parum magis numerosis per dimidiam 
superficiem distalem, tarso setis ventralibus biseriatis c. 
8 + 8, seta dorsuali subapicali ad dimidium unguem in¬ 
ternum pertinente, migue externo (luani interims paullum 
breviore. 

Abdomen. Tergitum 1““ prsescuto setis duabus sub¬ 
medianis bi’evibus, scuto setis longiusculis 5 + 5, tergita 
2“ ad 5"“ angulis posticis rotundatis, setis longiusculis et 
brevibus c. 15 + 15 praesertim sublateralibus et laterali- 
bus, tergita 6“'" et 7'"“ aiigulo postico subrotundato. 

Urosternuin 1"“ organis subcoxalibus latis fere totam 
partem postieam occupantibus setis sensitivis uniseriatis 
brevissime plumatis et setis glandularibus brevissimis 
inordinatim 3-seriatis instructis; superficie cetera setis 
sat numerosis brevibus ut urostema 2““ ad 7““. 

Segmentum ultimum supra mensum parum longius 
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quam latius, superficie setis longis ot longiuhculis c. 
10 +10, acropygio parvo rotundato. 

Forceps quam segmenti decimi longitudo paullum 



Text-fig. 4. Evalljapyv duspat: antennse Isevee articuli lu** ad 2. ejus- 
dem anteniisB articulus 12“'' niagia ampliatus; 3. pes pans 3^; 4. abdominis 
segmenta 6““ ad 8“™ lateraliter iiispecta; S stigmata; 5. femincB urosternum 
1**™, SC organum subeoxale, ST stilus; 6. mails urosterni D organ! subeoxalis 
perticula; 7. maris urosteinum 3“®; 8. maris urosteini 3^ cum infundibulo 
subantico: A infundibili apeitura exteina (figg. varie ampliatfie). 

longior, vel vis brevior, brachio dextero parte distali tan- 
tum attenuate bene arcuata, cetero marginibus subparal- 
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lelis, tuberculis pcrparvis 2-4 proximalibus superis mar- 
gine cetero denticulis perparvis in exemplo nonnullo per 
marginem intormediuui subevanidis c. 20, sinus distalis 
margine otiani dentieulis perparvis 8-10, bracbio laevo 
dente proximali sat magno, tuberculis prsedentalibus uni- 
seriatis 3, bracbio cetero gradatim attenuato, arcuato, 
apice acuto, latere interne bimarginato margine supero 
tuberculis convexis minunis 6-8, margine infero tuber¬ 
culis parvis, gradatim minoribus c. 18-20. 

Long, corporis ad mm. 9; lat. urotergiti 7‘ 1.10; long, 
antennarum 2.20. Mas. ITrotergitum 7“" quam feminae 
parum latius augulo postico retrorsuin acute-rotundatim 
producto. 

Urosternum 1““ quam feminae setis glandularibus magis 
numerosis, inordinatim 5-7 seriatis. 

Urosternum 3'"” infundibuli subantiei operculo lato, 
sacculo cuculliformi setis pernumerosis brevioribus plu- 
matis instructo, longo (ad mm. 0.40). 

Habitat. Exempla typica in Santa Cruz Insula (Cali¬ 
fornia meridionalis). La Playa Canyon, April 1915, lecta 
vidi et exemplum, a me ad Monterey, Calif., leetum et ut 
paratipum in 1910 ad Ev. propinquus relatum. 

Observatio. Subspecies haec ab E. propinqmis Silv. 
antennis 27-articulatis et forcipis brachii dexteri sinu 
distali forma saltern distinguenda est. 

Evalljapyx darlingtoni sp. n. 

Text-fig. 5; plate 19, fig. 1 

$ ('orpus ocbroleucum abdomine segmento sexto partim 
ferruginoo et a segmento septimo latericio forcipis mar- 
ginibus nigrescontibus. Corporis setae dorsuales et ven- 
trales praeler minores plurisque raumlo distali auctae sunt. 

Caput supra setis 16 + 16 mm. 0.156 longis, setis non- 
nullis brevioribus et brevissimis sat numerosis instruc- 
tum; antennae 25-articulat8e, articulo tertio subaeque lon^o 
atque lato, setis majoribus mm. 0.156 longis, setis ceteris 
huius et articulorum ceterorum vide fig. 5 (1-2) maxillae 
primi paris lobus intenius laminis 3, quarum prima falci¬ 
form! angusta attenuata, integra, ceterae pectinatae; pal¬ 
pus labialus tubereuliformis, setis duabus longis et seta 
intermedia aliquantum breviore auetus. 



Thorax. Pronotam setis sat longis (mm. 0.24) 6 + 6, 
setis brevibus et brevioribus nonnallis instructum; meso- 
et metanotmn pi’sescuto setis submedianis sat longis 1 + 1 
et 1-2 +1-2 brevissimis, seuto setis 9 + 9 sat longis, setis 
4 + 4 brevibus et nonnullis brevioribus; sterna setis longi- 
usculis, brevibus consuetis et nonnullis brevioribus sparsis 
instrueta. 

Pedes setis nonnullis longiusculis per tibiae partem dis- 
talem magis numerosis et per tarsum; hoc setis ventrali- 
bus 8 biseriatis, seta dorsuali subapicali brevi ; praetarsi 
unguibus parum arcuatis, subaequalibus unguicula con- 
sueta. 

Abdomen. Tergitum primum praescuto setis duabus 
submedianis brevibus et nonnullis brevissimis, scuto setis 
parum longis 5 + 5 et seta nonnulla breviore et brevis- 
sima; tergitum secundum setis sat longis 8 + 8, tergita 
3-6 setis sat longis 10 +10, setis duabus subanticis sub¬ 
medianis brevibus et setis paucis brevioribus et brevis¬ 
simis instructs, tergitum sextum angulo postico obtuso, 
septimum octavo longitudine subaequale et quam idem 
parum latiore, angulo postico, subrccto baud producto, 
octavum margine laterali postico haud producto. 

Urostemum primum organis subcoxalibus perlatis fere 
usque dimidium urosterni marginem attingentibus, setis 
glandularibus brevissimis pemumerosis +-6 transverse 
inordinatim seriatis et setis sensitivis imiseriatis, fasi 
circulari sese tangentibus, brevibus, unilateraliter brcvis- 
sime plumatis compositis, superficie cetera ut urosterna 
2"“ ad 7““ setis numerosis inordinatim transverse 5-seriatis 
et setis sparsis brevissimis aucta. 

Segmentum decimmn supra inspectum J longius quam 
latius, carinis sublateralibus manifestis, parvis, setis 
longiusculis sublateralibus et lateralibus 8 + 8 et setis 
brevissimis sparsis instructum. 

Forceps quam segmentum 10"“ c. I brevius, brachio dex- 
tero dentibus tuberoulifonnibus basalibus biseriatis: su- 
peris 5 perpai*vis, subtus 5 paullum majoribus, cetero 
margine usque sinum praeapicalem denticulis 10, sinu 
praeapicali denticulis 5 gradatim minoribus, brachio levo 
tuberculis prsedentalibus 4, dente premediano sat magno. 
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cetero margine sinu late arcuato denticulis biseriatis par¬ 
vis : 7 superis et 9 inferis. 

Long, corporis mm. 10; lat. nrotergiti 7" 1.10; long, 
antennarum 2.30. 

IJalntat. Exemplum tj’picum desciiptuni, elar. Dr. 



Text-fig. 5. Evalljapyx darlingtoni: 1. antennae laevae articuli ad 7““; 
2. eiusdem antennae artlculus IQus magis ampliatus; 3. caput subtus inspectum: 
T infundibulum subanticum, LE labii lobus externus, LO eiusdem lobus inter- 
nus, M mentum, P. palpus labialis, SM submentum, VB vesicula retraetilis; 
4 pes paris 3i; 5. urotergiti 7^ angulus posticus; 6. metasternum cum uro- 
sternis !*> et 2o; urosterni organus subeoxalis; 8. eiusdem paiticula magis 
ampliata (figg. varie anipliatae). 

Darlington, cui species dicata est, in Main Eange, Bine 
Mts., 5-7000 ft., Jamaica, Aug. 17-19,1934, legit. 

Observatio. Species liaec ad Ei\ ciibanus Silv. 
proxima est, sed antennis 25-articulatis et forcipis forma 
facile distinguenda est. 
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Gon. Japygianus uov. 

Genus a genore Catajapyx Silv. foreipis brachiis subaj- 
qualibus, quam segmentum deeimura parum magis quam 
i brevioribus, crassioribus, dentibus uniseriatis numero- 
sis, nonnullo magnitudine parum diverse, distinctuni est. 

Species typica: Japygianus wheeleri sp. n. 

Japygianus wheeleri sp. n. 

Text-fig. 6; plate 19, fig. 2 

c? Gorpus ochraceuiu abdoinine segincnto sexto paiaun 
obseuriore, a segmento septimo feiTugineo-latericio, for- 
cipis marginibus nigrescentibus. 

Caput supra setis brovibua (ad umi. 0.13) c. 18-f 18 
et setis nonnullis brevioribus et brovissimis instructum; 
antennae SO-artieulatae, articulo tertio subaeque longo atque 
lato, setis majoribus nun. 0.19 longis, articulorum cetero- 
rum etiam setis et triehobotriis consuetis vide fig. fi (1-2); 
maxillae prinii paris lobo interne laniinis pectinatis 5, 
palpo labialis nun. 0.11 longo subconico setis 6 brevibus 
et nonnulla breviore instructo. 

Thorax. Pronotum setis sat longis (nnu. 0.22) o -f 5 
et seta nonnulla breviore et brevissiina instructum; ineso- 
et metanotuni praescuto setis duabus submedianis brevi¬ 
bus, scuto setis 6 -f- 6 sat longis et nonnulla breviore; 
sterna setis parum longis et nonnullis brevioribus ut fig. 
6, demonstrat. 

Pedes setis longiuseulis nonnullis pi'a'sertini per tibiae 
partem distalem, tarso setis numerosis brevibus, quarum 
inferae, biseriatae a P ad 4"” gradatiin longioribus, seta 
dorsuali subapieali ut laterales brevi, })r5X‘tarsi ungue 
postico quam anticus aliquantum longiore, unguibus 
parum arcuatis robustis, un^ieula bene distincta. 

Abdomen. Tergitum prhnum praescuto setis duabus 
submedianis brevibus et scuto setis duabus submedianis 
subpostieis parum longis et setis nonnullis brevissimis, 
tergitum secundum scuto setis 4-1-4 parum longis et setis 
duabus subantieis submedianis brevibus, tergita 3-7 setis 
parim longis 6 -1- 6 et setis subantieis submedianis duabus 
brevibus instrueta, tergitum sextum quinto latitudine sub- 
aequali angulo postico obtuso, septimum quam quintum 
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baud latius, auguhs po&ticis angustioiibus, acutis, comi- 
foimibas, relroibum mm. 0.14 productis, octavnm qnam 
septimam c. I angustias et param brevias margine lateral! 
postico aeate aliqaantam prodacto. 

ITiosternam pi imam oiganis sabcoxalibas param magis 



ajnpliatt, 6 mans dimiclia pa,is genitalis e^teina (figg \aiie ampliatse) 

qaam maiginis inter stilos qaartam partem oocapantibas 
setis brevibas glandalaribas c. 22, qaaram 5 qaam ceterae 
param longiores et setis sensitivis cam glandalaribas 
alternatis et qaam eadem bi’evioribas, saperficie cetera 
at arosterna 2“” ad 7““ setis brevibas c. 16 +16 et non- 
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iiulliK breviKsiniih hpursis; vesiculis perparvis, stilis 
brevibus. 

Segmentuiu decimum supra mensuiu c. 1/10 longius 
quam latius, superficie supera et lateral! setis longis vel 
sat longis 9 + 9 carinis nullis, acropygio brevi, subtri- 
angulari. 

Forceps quam segnienti decimi latitude c. i brevius, 
brachiis robustis, bracliio dextero dentibus 16, quorum 
quartus et sextus quam proximales paullum et nonus 
quam ceteri parum major est, posticis gradatim minori- 
bus, brachio l®vo etiam dentibus 16, quorum quartus, 
sextus et duodecimua quam ceteri parum ma jores simt. 

Appendices genitales breviorea, subconicae, setis parum 
longis 8 instructae. 

Long, corporis mm. 8; lat. urotergiti septimi 1; long, 
antennarum 2.4. 

Habitat. Exemplum typicum descriptum ad Kuranda 
(Queensland), Oct. 21, Dr. IV. ^f. l\’lieeler, cui speciem in 
memoriam dico, legit. 


Explanation of Plate 17 

Pig. 1. Metajapyx auhterraneus: abdominis pars postica a segmonto 6« 
prona (dg. ampliata). 

Pig. 2, Metajapyx confectun: abdominis pars postica a segmeuto 6o prona 
(iig. ampliata). 
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Fig. 1. 
Fig. 2 


Explanation or Plate 18 

Evalljiipy.r t,onora7iHit: abdominis pars postica : 
(dg. ampliata). 

. Evalljapyx dkpar: abdominis pars postica a 
(fig. ampliata). 


a segmento d'J prona 
segmento 6® prona 
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Explanation op Plati: 19 

Pig. 1. Evalljapjp' darluif/ioni: abdominis pars postica a scgmento 6® prona 
(fig. ampliata). 

Fig. 2. JapygianuH wheelcri: abdominiH pars postica a segmenta 6® prona 
(fig. ampliata). 




SOMK AMEIIKJAN SYKPniD FLIES 

Bv Frank M. Hull 
LFiiiversity of ^Mississippi 

Eecent collections of flics submitted to the author con¬ 
tain a number of neotropical species of Bacclia which are 
undescribed. This paper gives the descriptions of these 
flies. A species of Rlunoprosopa is included. 

Baccha balboa n. sp. 

A petiolate species, the face witliout tubercle, the an¬ 
terior margin of the wing narrowly brown. Kelatod to 
bigoti Austen but without the reddish spots on the fourth 
segment and with dilferent pattern upon the wing. 
Ijcngth 10 mm. 

Male. Head: the vertex is polished black, ratlier flat, 
the long black pile lies in a single row. The front is 
black, with faint bluish reflections and protuberant just 
in front of the narrow antennal callus; the sides of the 
front are diffusely yellowish grey pollinose; the frontal 
pile is long and ffne and black. The face is black with 
faint bluish reflections, nearly straight in profile but 
retreating and without tubercle; the sides are widely 
yellowish grey pubescent with shnilarly colored pile. 
The antennae are dark brown, the third segment and apex 
of the second segment reddish below; arista dark brown. 
The occiput is yellowish grey pollinose with fine, white, 
non-scaloso pile which becomes blackish near the vertex. 
The posterior eye margin is not indented in the middle 
but the eye is developed above so that the occiput can not 
be seen laterally on the upper third. Thorax: the meso- 
notum is polished sinning including the scutellum; the 
humeri and the post calli are shining, dark sepia brown; 
there are no vittae present and no pollen. The mesonotal 
pile is fine, erect, fairly long and blackish without anterior 
collar, the pile becoming shorter and pale yellow in front 
of the scutellum. The scutellar pile is fine and long and 
yellow; the ventral fringe consists of fifteen or more pairs 
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of long, pale yellow hairs ; the pleura are black and some¬ 
what brassy down the middle, their pile thick, long and 
pale yellow. The squamaj are white, the fringe and 
border pale yellow, the halteres dark brown. Abdomen: 
slender and petiolate, first segment wholly shining green¬ 
ish black with long, abundant, fine yellow pile on the sides. 
The second segment is light brownish red, shining and 
with a slender, medial, brownish black line running almost 
the full length of the segment stopping close to ihe base; 
this segment is nine tunes as long as its least width; the 
width at the apex is a little more than one and one-half 
times as long as the least width, the basal width barely 
greater than the apical width. The third segment has a 
pair of large, pale, brownish red, elongate, postero- 
medially produced spots upon the base of the segment 
which are separated by light brown in the middle; the 
remainder of the segment except the posterior border is 
nearly opaque black, the posterior margin shining. The 
fourth and fifth segments are wholly shining black; the 
fourth segment is not quite twice as long as wide. The 
sides of the second segment have long, fine, abundant pile 
directed outwardly; there is similar but shorter pile on 
the sides of the third segment except the posterior fifth 
where it is appressed; there is still shorter erect pile on 
the sides of the basal half of the fourth segment; the erect 
pile on the thiixl and fourth segments is reddish yellow 
but on the second segment it is chiefly blackish except at 
the immediate base. All other pile of the abdomen is 
black. Jj(\qs: the anterior and middle femora are light 
reddish brown; theii' tibia* are pale brown becoming a 
little more yellowish close to the apices and the base. 
The anterior tarsi are brown, the middle tarsi entirely 
yellow. The hind femui* is sepia except at the extreme 
apex; hind tibiae black, the base narrowly yellowish, its 
pile black. The hind basitarsi are black on the basal half 
with sepia pile, diffusely shading in tire middle to pale 
yellow; the remaining segments are pale yellow. The 
pile of the hind femur is sepia to black. Wings: pale 
brownish hyaline; the pterostigma and the anterior mar¬ 
gin of the wing to the end of the submarginal cell is dark 
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brown. The dark brown inai'f»in o.Ktends back along the 
subinarginal coll a disianeo basally beyond the end ol‘ the 
subapical cross vein oqnal to the petiole of the first pos¬ 
terior coll. The marginal cell except at the apex of the 
wing, the costal cell and a large diffuse spot in the mid¬ 
dle of the wing are more yellowish or reddish brown. 
The central wing spot extends only narrowly beyond the 
anterior cross vein, which cross vein lies close to the base 
of the discal cell, and borders the exzbital cross vein. The 
whole subcostal cell is dark browm; aluhc quite wide. 

Female. Similar to the male, the sides of the fi’ont 
greyish white pollinose; the ground color of the front is 
strongly shining bluish black but in the middle it appears 
to be more purplish black; the occipital pile is coiifined to 
a single, neatly formed row of long, pale yellow hairs 
which become reddish browni above and nearly whitish 
close to the oral margin where there are several rows of 
hairs. Notopleural bullus rather conspicuous, the pos¬ 
terior part of the notopleura whitish pollinose. The 
mesonotal pile is a little shorter than in the male, the 
pleura have an obscure brownish rod stripe down the 
middle; the pteropleura are wholly metallic black; the 
halteres have a yellowish brown to reddish knob. Upon 
the abdomen the medial dai'k brown stripe of the second 
segment appears to be wanting and the basal spots of the 
third segment smaller and more diffuse. 

Ilolotype: a male, La Suiza, Costa Rica, 24; Pablo 
Schild; allotype: a female with the same data without 
numeral; tliere is also a paratype male and female with 
the same locality and collector. Type and allotype in the 
collection of Dr. A, L. klelander. 

Baccha zephyrea n. sp. 

A slender species related to argeuima Curran, but with 
different pattern. Length 8 mm. 

Male. Bead: the vertex is quite protuberant, black, 
the black pile in a single row; the bluish black front is 
prominently transversely striate and abundantly long 
black pilose on the sides but rather bare in the middle 
and the sides of the front are linearly yellowish white 
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pollinoKO; the Imiate antennal callus is yellowish brown, 
blackish in the middle. The face is metallic blackish on 
the upper half becoming light yellowdsh brown on the 
tubercle and the cheeks; the middle of the cheeks wdth 
a brownish spot. The antennae are yellowish brown. 
Thorax: tlie mesonotum is strongly brassy black, coppery 
just in front of the postcalli; the lateral margins and the 
notopleura appear to be yellowish brown in ground color 
but so dai'k as well as metallic in reflections that they do 
not contrast greatly with the disc of the mesonotum. The 
mesonotum has a pair of short, obscure, brownish red 
pollinose vittae and some sparse, similar pollen in front 
of the seutellum. The inesonotal pile is sparse, short and 
apparently light in color; pleura metallic black, only the 
posteiuor part of the mesopleura and the anterior part 
of the pteropleura are obscure yellowish brown; the 
squamaj are light yellow, the stalk of halteres pale yellow 
with reddish brown knob. Abdomen: very slender and 
petiolate, the first se^ent black, its protuberant lateral 
margins light brownish yellow. The spots of the ab¬ 
domen are sharp and distinct but ai*e for the most part 
pale brownish orange. On the sides of the base of the 
second segment there is a quite long spot of light color, 
occupying about a third of the lengih of the se^ent 
sharply and distinctly separated by black in the middle; 
beginning just before the middle of the segment there is 
a long, complete pale band occupying a little more than 
one-fourth the length of the segment; remainder of this 
segment shining black. The second segment is fifteen 
times as long as its least width and not quite twice as 
wide at apex and just twice as wide as its base. The 
third segment has two long, complete bands of light color, 
one on the base, one beginning just before the middle of 
the segment, divided by a narrow brown line; the fifth 
segment is wholly black; the hypopygium is prominent. 
The pile along the second segment is very sparse and 
short. Legs: the anterior legs are entirely brownish yel¬ 
low, the middle legs missing. The posterior femora and 
tibiae arc very pale yellowish brown, their tarsi almost as 
light; the dorsal surface of these tarsi is pale brown with 
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brown |)il('; the pile f>t‘ the liiiid tibia' is quite spanse, qiiite 
short and dark in color, ir/i/.c/.s: not (piito hyaline; the 
ptorostif?nia is yellowish brown, the costal and basal coll 
slightly pah'r than the reniainder of the wing; there is no 
alula, not oven a ti‘ac('. 

Ilolotype: a male, Villarica, Paraguay, August, 1938; 
F. Schacle collector. In the collection of T)r. A. L. 
llelander. 


Baccha Ursula n. sp. 

A dark, sepia brown species with sepia bro'wui wings. 
Kelated to danaUla Hull hut with differently shaped spots 
on tlie abdomen. Length 11.5 mm. 

Male. Head: the vertex is dully shining black, con¬ 
siderably raised, its pile black and situated in a single 
row. The latei-al margin of the eye is considerably in¬ 
cised on the posterior surface; the occii)ital pile is fine 
and yellowish white. The front is black, moderately 
shining, faintly brassy in some lights witli the lateral 
margins narrowly but diffusely yellowish. In an oblique 
light the middle of the front is very dark brown pollinose; 
the preantennal callus is shining black in the middle and 
narrowly yellow above each antenna?. The face has a 
reddish brown tubercle; the sides of the face and the area 
below it are light brownish yellow; the middle of the face 
above the tubercle is diffusely brownish black with little 
angular spots which are slightly more widely separated 
and lie slightly before the middle of the segment. Fourth 
segment with a pair of similar though slightly more ob¬ 
scure, or diffuse and vittate, or longitudinal, oval spots 
which also lie just befoi’C the middle of the segment. 
Fifth segment without sj)ots. The middles of the second, 
third and fourth segments ar(' only sub-opa(iue when 
viewed obliquely. Legs: the anterior and middle femora 
are yellowish or reddish brown becoming slightly darker 
towards the base, their tibia' and tarsi are entirely pale 
brownish orange. The hind femora are light reddish 
sepia, their tibise similar but a little darker in the middle 
and the pile of the tibiae more nearly blackish in &e 
middle. The base of the hind basitarsi is brown with 
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sepia brown pile, tlie remainder of these tarsi light brown¬ 
ish yellow with golden pile. Wings: dai*k sepia brown 
throughout, the ptorostigma and the basal portion of the 
marginal cell a little bit darker. Alulae well-developed, 
long and narrow. 

Female. Similar to the male, the vertex, however, is 
not especially raised; the sides of the front are also dif¬ 
fusely brownish yellow, the middle dark brown pollinose; 
the first two segments of the antennae are reddish brown 
in color, rather darker than in the male. Thorax: the 
mesonotum is bright eopperj’- violaceous in color, the 
widely separated yellowish brown vittae are somewhat 
more narrow, the lateral margin a little more yellowish; 
the light colored areas of the pleura are more yellowish 
and extend across the pteropleura and include much of 
the metapleura. The squamae are distinctly yellowish 
brown. The scutellum is lighter in color than in the 
male, is brownish yellow especially around the margins 
and the base; its pile is also sparse but is shorter; there 
is no ventral fringe. Abdomen: much wider and even 
more flattened than in the male; the sides of the fifth and 
sixth segments are somewhat cmarginate; the second seg¬ 
ment is almost rectangular, but is a little wider at the 
apex than at the base. The fourth segment has parallel 
sides. The apical portion of the abdomen is considerably 
wider than in the male; the second segment is also wider; 
the spots upon the second segment are linear, upon the 
third segment they are very short oval or subcircular but 
irregular and dilTuse; on the fourth segment the spots are 
linear, smaller and much more obscure; on the fifth seg¬ 
ment there is a trace of linear, yellowish brown spots. 
Legs similar to the male; the wings are similar to the 
male, quite dark, the whole marginal and submarginal 
cells slightly darker than the posterior part of the wings; 
there is a faint streak of light color in the costal coll and 
along the base of the vena spuria. These streaks may be 
abberant. 

Holotype: a male. Villa Bica, Paraguay, September 
1938; F. Schade; allotype: a female, same locality, Feb¬ 
ruary 1940; F. Schade. There are two paratype males. 
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Feb. 1940 and Feb. 1941 from the same locality. IIolo- 
type and allotype in the collection of Dr. A. L. Melander. 

Baccha cybele n. sp. 

A black specicK, the win^s sepia brown with only the 
apical fourth hyaline. Second, third and fourth seg¬ 
ments of the hind tarsi white. Related to clamper 
Wiedemann. Length 9.5 nmi. 

!Male. Head: the vertex is bluish black and shining, 
moderately raised, the black pile lies in a single row; the 
posterior lateral eye margins are deeply incised in tlie 
middle; there is a long row of silvery occipital pile be¬ 
hind, tine and non-scalose, long in the middle becoming 
blackish towards the top of the occiput; along the in¬ 
dented area of the eye there is a double row of long fine 
black hairs which arc replaced by white ones on the lower 
part of the occiput. The occipital imllen is greyish white 
but the black hairs arise from minute black punctate 
spots. Front black, faintly bluish and in some lights 
with an azure blue reflection. The upper third of the 
front is opaque black bordered by brown pollen and in 
turn the brown pollen bordered with a spot of silvery 
pollen which lies on the upper eye margin and is visible 
only from above. The antennal callus is large, shining 
brownish black, narrowly and diffusely brownish yellow 
along the sides in the middle of the face only. The cheeks 
are metallic black; the aides of the face are widely white 
pubescent or pollinoso; the tuberch* is rather sharp, 
gently sloping above, somewhat more abruptly below. 
The antenna} are dark brown, reddish brown below at the 
base of the third segment. The arista is dark brown but 
lighter at the immediate base. The frontal pile and 
nearly all of tlie basal is black. Thorax: the mesonotum 
is black, moderately shining with a pair of very obscure, 
reddish brown pollinose spots on cither side of the middle 
of the anterior margin; the entire anterior margin is more 
narrowly but similarly pollinose. There is a still more 
obscure, narrow, greyish streak down each side of the 
mesonotum reaching nearly to the transverse suture. 
The pleura are wholly metallic black, thinly whitish poUi- 
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nose and with long spai’se yellowish white pile. The 
scutolluin is black with only a few, long, fine black hairs; 
the ventral fringe consists of seven or eight pairs of mod¬ 
erately long black hairs. There is an anterior mesonotal 
collar of pale yellow hairs. The squamae are light brown, 
the halteres pale brown with reddish knob. Abdomen: 
petiolate, shining black, the first segment with slight 
bluish reflections, its sides with thick long yellowish white 
pile and some black hairs both dorsally and anteriorly. 
The second segment is a little bluish along the sides and 
narrowly along the apical margin. There is a prominent, 
subapical, opaque black annulus which is prolonged and 
produced forward in the middle to within a short distance 
of the base. The second segment is slightly over three 
times as long as its least width. The third segment is 
considerably wider, especially at the apex and with a pair 
of obscure, opaque black triangles on either side and 
medial opaque stiipo. The fourth segment is similar, the 
opaque areas less distinct. On both the third and fourth 
segments the opaque areas are only visible from an ob¬ 
lique posterior or anterior view. The fifth segment is 
wholly shining black; the pile of the abdomen is black 
beyond the first segment except for a veiy few white hairs 
on the sides of the second segment near the base. Legs: 
the anterior and middle femora and tibiae are brownish 
black; their apices and bases of the tibiae are narrowly 
reddish brown. The anterior and middle tarsi are dark 
brown; the hind femora, except the narrow base and apex 
and the hind tibia' except tlie extreme base, are black, both 
with black pile. The basal three-fourths of the hind 
basitarsi are black and black pilose; remainder of these 
tarsi with nearly similarly colored pile. Wings: sepia 
brown thi'oughout except upon the apical fifth; the brown 
color fills the discal cell. The alulse are wide and well- 
developed; there is an abnormality in the second longi¬ 
tudinal vein near the end of the marginal cell in both 
wings; it consists of a spur directed obliquely outward 
cutting half way across the submai’ginal cell. 

Holotype: a male. Villa Rica, Paraguay, Nov. 1938 col¬ 
lected by F. Sehade; one paratype male, Dec. 1936 but 
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otherwise the same data. Type in the collection of Dr. 
A. L. Llelander; paratype in the author’s collection. 

Baccha duida n. sp. 

A quite slender fly with dilute, light brown wings and 
without alulae. The third vein is deeply drawn down 
posteriorly as it reaches the wing apex. Lengih 9.10 mm. 

Male. Head: face and front light browmish yellow but 
medium brown in the center of the front which merges 
into a blackish, medial, elongate spot just above the 
antennae. The antennae are short, the third segment 
thickened and rounded and light brown; the basal seg¬ 
ments are darker, their pile black. Tlie h‘ont and facial 
pile is black, the face narrow, the creases deep, the face 
barely more narrow ventrally. The vertex is raised and 
rather shining black, its black pile is situated in a single 
row; the posterior part of the vertex is brownish polli- 
nose. The upper occipital pile is reddish golden and 
brassy on the sides. Thorax: mesonotum shining black 
with three slender, reddish-brown pollinose vittse; the 
outer one may possibly be divided into two posteriorly. 
The humeri, the lateral margins, the post calli and all of 
the scutellum, all the pleura except the posterior part of 
the metapleura, the lower part of the sternopleura and 
the anterior part of the mesopleura, are all light reddish 
brown; the remainder of the pleura are dark browui and 
the disc of the scutellum view'ed from the side appears 
dark brown. The mesonotal pile is sparse, fine, erect and 
brown. The ventral scutellar fringe consists of six or 
seven short black hairs. Abdomen: quite slender and 
dark brown becoming black on the posterior portion of 
the segments; the second segment has a pair of narrowly 
separated, elongate, orange brown spots beginning just 
past the middle and margined dorsally with opaque black 
and extending down the lateral margms; laterally these 
spots show a slight posterior indentation. The third 
segment has a similar pair of spots in the middle, longer, 
anteriorly attenuated and with V-shaped notch posteri¬ 
orly. The fourth segment has a similar pair of spots of 
about the same size. The spots on both the third and 
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fourth segments show some indication of running nar¬ 
rowly and obscurely to the base of the segment; the baso- 
lateral areas of the segments are, however, shining 
brownish black; fifth segment shining black. The pile 
along the sides of the second abdominal segment is very 
sparse and short but a little longer on the posterior half; 
the pile on the sides of the first segment is sparse and 
moderately long in the corners and brownish black. 
Legs: anterior pair light brownish yellow with pale pile; 
medial pair light brown, the lateral fringe of the middle 
femora moderately long and reddish brown. The hind 
femora are pale reddish browni with wide, obscure, darker 
brown subapical bands. The hind tibiae are slender, pre- 
apically compressed, straight and reddish brown with, in 
the middle, a browmish yellow band. The hind basitarsi 
are slender and entirely brown with dark brown pile on 
the dorsal surface and brownish yellow pile below; last 
segments missmg. The pile of the hind tibiae and femora 
is brownish black. Wings: slender, and light brown in¬ 
cluding the costal cell; stigmal cell dark brown, lighter 
below the costal cell; the third vein is arched and con¬ 
siderably drawn down apically; alulae quite absent; anal 
lobe almost hyaline. 

Holotype: a male, Mt. Duida, Venezuela, Dec. 1, 1928. 
Accession 25500,423; Tate. In the American Museum of 
Natural Histoiy. 

Rhinoprosopa sycorax ii. sp. 

A yellow and brown species with pale yellowd.sh wings. 
Related to lucifer Hull. Ijongth about 9 mm. 

Female. Head: the vertex is brassy black, the ocelli 
set off by a crease touching their margins; the vertical 
pile is short and black. The front is brownish black in 
the middle with the sides ochraceous yellow and in the 
midline there is a brassy, linear stripe wider on the upper 
half; the face is reddish sepia in the middle with a very 
low pinched tubercle; the sides of the face and cheeks are 
light yellow. The face is triangularly produced forward 
as is characteristic of the genus but not as much as in 
mnea Hull. The antennae are slightly elongate and red¬ 
dish orange; the dorsal surface of the third segment is 
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blackish, the arista black. The pile of the front is tine 
and sparse and black; the sparse facial pile is whitish; 
the pile of the occiput is yellowish brown becoming black 
near the top. Thorax: the mesonotum is moderately 
shining greenish to brassy black; the whole notopleura 
and the humeri and a wide stripe down the pleura are 
light reddish yellow; the postcalli and the scutellum are 
brownish yellow; the scutellum in oblique view appears 
to be darker brown upon the disc, its pile is quite sparse 
and short and blackish with here and there a reddish hair; 
the ventral scutellar finnge apparently is absent. The 
squaniJB are dark sepia, the halteres reddish brown. Ab¬ 
domen: first segment brownish yellow narrowly on the 
posterior margin with a few long, reddish brown hairs 
on the sides of the base; the second segment is sepia 
brown with very obscure, oblique oval spots on each side 
of the middle of the segment enclosed by obscure opaque 
color. The third segment is almost the shape of an equi¬ 
lateral triangle; it is sepia brown with obscure, reddish 
brown, quite oblique vitte proceeding from the base of the 
segment and running to the sides and then reaching the 
sides of the segment close to the posterior segment. The 
area in the middle behind these vittae constitutes a defi¬ 
nitely opaque brown triangle in which, however, the pos¬ 
terior margin is obscure. The fourth segment has a com¬ 
plete, arcuate, rather narrow but reddish brown band 
which is somewiiat ligliter than the preceding vittas; the 
area behind is obscurely opaqiie. The fifth segment is 
obscurely lighter brown in the corners and with a sug¬ 
gestion of an arcuate opaque hand behind. Legs: an¬ 
terior and middle legs entirely yellow; basal half of hmd 
femora yellow, the apical half brown. The posterior 
tibiae and tarsi are pale reddish brown with dark browm 
pile. Wings: light brownish yellow throughout, the 
pterostigma of a slightly darker shade of yellow brown 
and the apex of the marginal and submarginal cells with 
a more distinctly brown but very diffuse spot which 
shades gradually into the paler color. Alulae well-devel¬ 
oped though not much wider apically than basally. 

Holotype: a female, La Suiza, Costa Rica, 12-IX; 
Pablo Schild. In the collection of Dr. A. L. Melander. 



TWO NEW" TIGER BEETLES PROM NEW" GUINEA’ 

By P. J. Daklington, Jb. 

Museum ol’ Comparative Zoology, Cambridge, jMass. 

Tbe following two new species of the well-studied fam¬ 
ily Cicindelidao arc of unusual interest. One is the 
second known species of Galedonomorpha, tbe only genus 
of the family confined to New Guinea. The other consti¬ 
tutes the first record for New Guinea of the widely dis¬ 
tributed genus Prothyma. 

Galedonomorpha milneana n. sp. (Pig. 1) 

Similar in generic characteristics, and nearly similar 
hi form and general appearance, to Galedonomorpha jor- 
dani W. Horn (1897, pp. 270-271; 1910, p. 179, t. 11, f. 
12), but slightly smaller and less elongate. Color of body 
green; but labrum testaceous basally; top of head (except 
labruni) and pronotum (except at sides) bluish purple; 
elytra brown with bluish or purplish reflections and green 
punctation, and each elytron with 3 small marginal or 
submarginal white spots, one humeral, one before middle, 
one ante-apical; abdomen piceous except green at sides 
anteriorly, testaceous apically. Surface of body includ¬ 
ing elytra with distinct, fine, isodiametric or slightly 
transverse, reticulate microsculpture. Mandibles piceous, 
except testaceous externally in basal half; palpi testa¬ 
ceous, each with apical segment entirely or partly pice¬ 
ous; antennee piceous; legs piceous externally (with 
green reflections on basal half of femora), testaceous in¬ 
ternally. Head: with mandibles elongate, each with 4 
long teeth about as in jordani; raentum tooth long and 
acute; labrum transverse, not quite so short as in jordani, 
irregularly truncate, with one seta each side and 2 near 
mid^e; eyes prominent; antennae veiy elongate; palpi 
long, slender. Prothorax subquadrate, longer than wide, 
transversely impressed and slightly constricted near base 
and apex, with median longitudinal line less impressed; 

1 Published with a grant from the Museum of Comparative Zoology at 
Harvard College. 
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disk sligLtly, transversely wrinkled, iiupunctate. Elytra 
relatively a little shorter than in jordaul; each with outer 
apical angle spined, sutural angle not distinctly toothed, 
humeral proniiuence present but less developed and less 
acute than in jordani; surface moderately punctate, the 
punctures usually separated from each other by more 
than their own diameters. Male genitalia as figured. 

Length 10-11; width between 3 and mm. 

Holotype and one paratype both from north side 
of Milne Bay, eastern tip of Now Guinea, December 1943, 
taken by myself. Types in tlie Musemn of Comparative 
Zoology: Type No. 27734. 

This new species is slightly smaller and less elongate 
than Caledonomorpha jordani W. Horn, differs in ground 
color of the upper surface, lacks a distinct tooth at the 
apical sutural angle of the elytron, has less prominent 
and less acute humeral prominences, and differs slightly 
in other ways. 

Caledonomorpha is the only genus of tiger beetles 
peculiar to New Guinea. C. jordani, the only previously 
toown species, is apparently confined to eastern New 
Guinea and adjacent small islands. It was described 
from Fergusson (Island) and the Astrolabe Mts., and in 
the M.C.Z. we have a series of 8 specimens from !Mt. 
Lamington and Dobodura. It is rather surprising to 
find a second eastern Now Guinea species at !Milne Bay. 
In ease Horn’s original series may have been mixed, 1 
here designate the form figured in Genera Inseetoruin 
(IF. Horn 1910,1.11, /. 12) as typical jordani. Possibly 
additional species remain to be discovered in western 
New Guinea. 

I collected C. jordani, in northern foothills of the Owen 
Stanley Bange near Dobodura, on stones and shrubs 
along small, very rapid brooks in heavy forest. Probably 
C. milneana lives in a similar habitat, although I do not 
remember the circumstances under which the types were 
collected. 


Prothyma papua n. sp. (Fig. 2) 

A rather small Prothyma s. s. Brown-bronze above. 
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purplibh blue below; elytra eaeli with a narrow, ii-regular, 
yellowish white lateral vitta l‘i‘oui behind humerus to 
apex; lateral (not apical) margin purplish blue, the color 
extending inward to form distinct marginal spots about 
from base and just behind middle, and less distinct 
spots behind humei’us and near apical jth; labrum 
bronze; mandibles and antennae brown, latter paler near 
base; palpi irregularly brownish testaceous with apical 



Fig. 1. Caledonomorpha mihuana n. sp. (liolotype). Camera-lucida out¬ 
lines of left elytron (from pcipendicular to suture), labrum, and male geni¬ 
talia (from left, with left pariimere). 

Fig. 2. Proihyvia papiia n. sp. (holotype). 

segments darker; logs irregularly brownish testaceous, 
paler intei’iially, with femora vaguely spotted or banded 
with darker before apex; posterior tibiae paler toward 
apex, but actual apices dark; posteidor tarsi with 2 basal 
segments pale, 3 outer ones darker. Head: with labrum 
long, 5-dentate, 4-setose, with deep, almost isodiametric, 
reticulate mici'osculpture; clypeus without setae; eyes 
very prominent; antennae long (in genus), first segment 
of each with a single seta in front near apex; upper sur¬ 
face of head (except labrum) rugose, the rugosity becom¬ 
ing longitudinal between the eyes and forming about 32 
parallel, somewhat anastomosing striae; mentum tooth 
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moderate, triangular; palpi slender (in genus). Pto- 
thorax small, quadrate, just wider than long (by measure¬ 
ment) ; pronotum with usual anterior and posterior trans¬ 
verse impressions; median longitudinal impression 
vague; surface rugose. Elytra obliquely sinuate-trun¬ 
cate at apex (more widely than usual); each with a small 
tooth at sutural angle; surface with microsculpture IDce 
labrum, and also moderately punctate, most of the punc¬ 
tures being rather small and separated from each other 
by much more than their own diameters; a few larger 
punctures, some bearing small hairs, scattered in basal I 
of disk and widely spaced in one line on each elytron 
parallel to suture to within | of apex. Lower surface of 
body not distinctly punctate and not pubescent except 
for setae on all coxae and pairs of setae on 4th and 5th seg¬ 
ments of abdomen; 6th ventral (c?) deeply emarginate, 
without hairs (some hairs present on apparent 7th seg¬ 
ment) ; thighs without hooked hairs. Inner wings fully 
developed. Male with 3 basal segments of front tarsus 
slightly dilated, white, and pubescent below (outer seg¬ 
ments slender, dark); male genitalia as figure. 

Length 8; width c. 2] mm. 

Holotype and one d' paratype, both from north side 
of Milne Bay, eastern tip of New G-uinea, December 1943, 
taken by myself; ecological habitat not recorded. Types 
in Museum of Comparative Zoology: Type No. 27735. 

To understand the relationships and geographical sig¬ 
nificance of this new species, one must understand first 
the previously known distributioii of Profhyma. The 
genus in the strict sense includes some 50 species, of 
which a few are in Afi-ica, many in Madagascar, 2 on 
Mauritius and Reunion, many in the Oriental Region 
east to Java and the Philippines, one in temperate China 
(W. Horn, 1935, p. 24), and one in southern Mexico in 
the edge of the American tropics. Until now, no Pro- 
thyma in the strict sense has been known east of Wal¬ 
lace’s Line, but endemic subgenera, each with one or two 
species, are localized in Celebes, northwestern Australia 
(W. Horn, 1936, p. 22), New Caledonia, and Samoa^ (W. 
Horn, 1934, p. 144). These subgenera are marked eitiber 
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by a short labruni, or a bident ate labruni, or by reduction 
of width of head in relation to prothorax, characters that 
are not even suggested in the new New Guinea species. 
The latter is therefore not only the first Fi ofhyma of any 
sort found in New Guinea, but it extends the known range 
of ProtJigma s. ft. into the Australian Region. It appears 
to be a very distinct species. It differs from most Orien¬ 
tal ProtJigma {e.g., from quadripunrtata F. and lietero- 
malla Mad. of Java) in elytral color pattern, which in 
most Oriental species consists of white spots on a dark or 
metallic background, but which in papua consists of an 
incomplete pale submarginal and apical vitta partly in¬ 
terrupted by incursions of the narrow marginal metallic 
color. The elytra are wider near the apex in papua than 
in any other ProtJigma of which I have seen specimens 
or figures. 
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INSECT RECONNAISSANCE IN LIBERIA, 
WEST AFRICA 

By M. S. Briscoe 

College of Aledicine, Howard UniversUy, 
Washington, D. C. 

The Republic of Liberia lies approximately between 
4° 22' to 8° 50' noi’tb latitude, and 7° 33' to 11° 32' longi¬ 
tude west of Greenwich. It has one of the most humid 
and rainiest climates of Africa. The rainy season begins 
in April and temiinates in November, the annual rainfall 
being as much as 170 inches. 

This paper is a report of an insect reconnaissance in 
many localities in the hinterland and coastal areas of 
Liberia. Collections were made throughout the year. 
Accordingly, an overall picture of seasonal distribution 
was obtained; this will be reported in a later paper. 

In the following list families are arranged in accord 
with recent phylogenetic studies. Among the Diptera 
there are five new distributional records for Liberia and 
four undescribed species. Definite localities are given 
for all of the specimens. 


Diptera 

Tipulidae 

1. Trentepohlia exornata Bergr. Roberts Field; Har- 
bel. 

The collection also contains unidentified species of 
Elephantomyia, Lccteria, Mcgiatoccra and Tlpnla col¬ 
lected at Roberts Field and Ilarbel. 

Bibionidae 

Unidentified species of Plccia collected at Roberts Field 
and Harbel. 

Fungivoridae 

Unidentified si)ecies of Cerotdion, Delopsis, Lycoria, 
Neoempheria and Trichosia collected at Roberts Field 
and Harbel. 
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Toiidipedida‘ 

Uiiidontifiod spocioM of TciuUpes collected at Roberts 
Field. 

Heleida? 

Unidentified species of Forcipomyia collected at Rob¬ 
erts Field. 

Psyehodidae 

2. Bnoietiio alboHotata (Bruu.) Harbel. 

3. Tc'lmatoscopus alhipujictatiis (Will.) Roberts Field; 
Harbel. 

Pnlicidaj 

4. Anoph<‘h‘H finirKtim Giles. Roberts Field; Harbel; 
Gbanga. 

5. Aiioplielcfi gam bur Giles. Roberts Field; Harbel; 
Owen’s Grove; Marshall; Kakata; Fisherman’s 
Lake; Roputa; Salala; Cape Palmas; Grand Bassa. 

6. Anopheh'H haucocki Edw. Roberts Field; Harbel; 
Fisherman’s Lake. 

7. Anopheles nili (Theob.) Roberts Field; Harbel. 

8. Anopheles paludis Theob. New record for Liberia. 
Roberts Field. 

9. Aedes {Aedimorphiis) sp. very close to filis I. & M. 
Roberts Field. 

10. Aedes cegypti {\j.) Roberts Field; Harbel; Kakata; 
Monrovia. 

11. Aedes afrieanus {ThQoh.) Roberts Field; Kakata. 

12. A 'edes luteoeephaXusIliQyfsi. Roberts Field. 

13. Aedes vittatns (Bigot). Roberts Field. 

14. (Uilex anuulirosfris consimilis Newst. Roberts 

Field; Harbel. 

15. Culex bitfeniorhijnehus Giles. Roberts Field; Har- 
bel. 

16. Culex Blanch. Roberts Field; Harbel. 

17. Culex mouclieti Evans. Roberts Field; Harbel. 

18. Culex nebulosus Theob. Roberts Field; Harbel. 

19. Culex tigripes Gr. & Ch. Roberts Field; Harbel. 

20. Eretmapodites chrysogaster Graham. Roberts 

Field; Harbel. 

21. il/a?esom'o a/Wcfl«a (Theob.) Roberta Field; Harbel. 



248 


Psyche 


[Deo. 


22. Maiisouia inctallica (Thoob.) Roberts Field. 

23. Mansonia iniiformis (Thoob.) Roberts Field. 

24. Megarhimis sp. probably brevipalpi.s coiiradti Griinb. 
Roberts Field; Ilarbol. 

The collection also includes nnidentilied species of 
Flcalhia (Miomyia) collected ai Roberts Field. 

Tabanidae 

25. Chrysops longicornis Macq. Roberts Field. 

26. Tabanus hesii var. arbttcJclei Austen. Roberts Field; 
Harbel. 

27. Tabanus par Walk. New record for Liberia. Rob¬ 
erts Field. 

28. Tabanus hingsleyi Ricardo. Roberts Field; Harbel. 

29. Tabanus postacutus Oldroyd. New record for Li¬ 
beria. Roberts Field; Harbel. 

30. Tabanus tceniola Palis, do B. Robeids Field. 

31. Thaumastocera dkwa Oriinberg'. New record for Li¬ 
beria. Roberts Field. 

32. Ecematopota furians Edw. New record for Liberia. 
Roberts Field. 

33. Ecematopota guineensis Bigot. Roberts Field. 

Rbagionidse 

Unidentified species of Suragina collected at Roberts 
Field and Harbel. 

Asilid® 

Two new species, Laphria and Omnia tins, collected at 
Roberts Field. 

Dorilaida* 

Unidentified species of Dor Has collected at Roberts 
Field and Harbel. 

Syrphidaj 

34. Baccha brevis K&vsoh. Roberts Field; Harbel. 

35. Melanostoma annulipes Macq. var. mauritiawum Big. 
Roberts Field; Harbel. 

36. Microdon brevicornis Loew. Roberts Field. 

37. Microdon pmctulatus Wied. Roberts Field. 

38. Paragus borbonicus Macq. Roberts Field. 
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39. Protylocera a’sacus'Walker. Bobovts Field; Harbel; 
Kakata. 

40. Protylocera dihaphus Waliker. Roberts Field; Har¬ 
bel ; Kakata. 

41. RMngia canilescens Loew. Roberts Field; Harbel; 
Kakata. 

Tbe collection also contains unidentitied species of 
Tuhifera and two new species, Eumerus near triangidaris 
Herv^-Bazin, and Grapfomyza, collected at Roberts Field. 

Tepbritidse 

42. Ceratitis (Pardalaspis) giffardi Bezei. Roberts 
Field; Harbel. 

43. Ceratitis (Pardalaspis) punctata (Wiedmann). 
Roberts Field; Harbel. 

44. Ceratitis (TrirJiithrum) fraterna Hnnro. Roberts 
Field; Harbel. 

45. Ceratitis (Trirhithrum) nigerrima (Bezzi). Roberts 
Field; Harbel. 

46. Dacus armatus F. Roberts Field; Harbel. 

47. Dacus punctatifrons Karseb. Roberts Field; Harbel. 
The collection also includes unidentified species of 

RhacocMeena collected at Roberts Field. 

Glossinidffi 

48. Glossina fvsea Walker. Roberts Field; Reputa; 
Kolobann. 

49. Glossina nigrofusca Walker. Roberts Field; Mem- 
meta. 

50. Glossina pcdpalis Rob.-Desv. Roberts Field; Kolo- 
banu; Lengatown; Banga; Reputa; Memmeta; 
Kakata. 

Hymenopteba 

Cbalcidoidea 

Unidentified species of Brachymeria, Cleonymus, Phi- 
lomides and Ptindbius collected at Roberts Field. 

Braconidffi 

Unidentified species of Iphiaulax collected at Roberts 
Field and Harbel. 
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leliueunioiiida' 

51. Idechihis cauescetis (Grav.) Roberts Field; Ilarbel. 
The collection also includes unidentified species of 

Anomalon, Charops, Eiiicospiltis, JHelaviehneKmon, Pri¬ 
st omerm, Xauthocani poplet, Xauthopimpla and Zalepto- 
pygns collected at Roberts Field. 

Tipbiidse 

52. Tiphia pedestris Gerst. Rolx'vts Field; Hai’bel. 

Scoliida' 

53. Campsomeris albicolUs (Ohr.) Roberts Field. 

The collection also contains unidentified species of 
Scolia collected at llarbel. 

Mutillkte 

54. Timidla cyparissa i^ni.) Roberta Field. 

The collection also includes xinidentified species of 
Odotifomutilla collected at Roberts Field and Harbel. 

Clnysididae 

55. Chrysis Iyncea F. Roberts Field; llarbel; Marshall; 
Kakata; Reputa. 

Foruiicida? 

56. Dorylus {Dorylus) grihodoiVjmory. Roberts Field; 
Harbel; Monrovia; Salala. 

57. Dorylus (Auoinnia) nigricans llliger. Roberts 
Field; Harbel; Monrovia. 

58. (Ecophylla longinoda var. fns(a Kmery. Roberts 
Field; Harbel; Kakata. 

59. Paltothyrens farsatns (F.) Roberts Field. 

The collection also contains unidentified species of 
Crematogastcr collected at Roberts Field and Harbel. 

Ponipilid® 

60. Cyplmionyob croceicornis (Er.) Harbel. 

61. ParacypJiononyx zonatus (Ill.) Roberts Field. 

62. Pseudagenia personata Grib. Roberts Field. 

The collection also contains unidentified species of 
Anoplius collected at Roberts Field. 
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Vospidffi 

63. Polistes niaiginalis var. ornafns Lep. Kobcrt& Field. 

64. Polybioides iabida (F.) Roberts Field. 

65. Ropalidia ciacia (Lep.) Roberts Field. 

66. Belonogasfer junceus (F.) Roberts Field. 

67. Rygchiuni niarginellum (F.) Roberts Field; Harbel. 

68. Rygcliium albonigrum (J. Bequaert). Roberts 
Field; Harbel. 

69. Bygehium syvagroides (Sauss.) Harbel. 

70. Rygehiinn vent rale (Sauss.) Harbel. 

71. Bynagris calida (L.) Harbel. 

72. Synagris (ornuta (L.) Roberts Field; Harbel; Mar¬ 
shall. 

73. Byvagris spiiiirenti is (111.) Roberts Field; Harbel. 

Spliecida' 

74. Chalybion juscipennis (Siii.) Roberts Field; Mar¬ 
shall. 

75. Chlorion xmifhoeeros (Ill.) Roberts Field; Harbel; 
Marshall. 

76. Motes crcesiis (Sin.) Roberts Field. 

77. Sceliphron spirifex (L.) Roberts Field; Harbel; 
Marshall; Kakata; Salala. 

78. SpJiex, near ind at ns (Kohl). Roberts Field; Harbel; 
Marshall. 

The collection also includes unidentified species of Cer- 
ceris, Dasyproctns, TlopUsoides, Trypoxylon and Bembix 
collected at Roberts Field. Tlie last named specimen was 
also found at Kakata, Reputa and Salala. 

Apidse 

79. Trigona erythra Tototown; Salala. 

80. Trigona erythra togoensis Stad. Tototown; Salala. 

81. Trigona [Dactylurina) standingeri Grib. Roberts 
Field; Harbel.' 

82. Antlwphora cincta F. Roberts Field; Harbel. 

83. Mesotrichia albiceps {F.) Reputa; Salala. 

84. Mesotrichia gabonica Vach. Roberts Field; Harbel. 

85. Mesotrichia imitator nigriceps Friese. Roberts 
Field. 
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86. Mesotrlchia modesta (Smitli). Roberts Field; Ilar- 
bel. 

87. MesotrU'hki piecusta (Smith). RoIhm'Is Field. 

88. Mesoirichia tornda (Westw.) Roberts Field; Har- 
bel. 

89. Pasites uigeiriiiia Vv. Roberts Field. 

90. Euaspis ahdommalis (F.) Roberts Field; Harbel. 

91. Gronoceras pratexta (Vacb.) Roberts Field; Har¬ 
bel ; Marshall. 

92. Megachilr erocuidla CkU. Roberts Field. 

93. Megachile tufipes {E.) Harbel; Repnta. 

94. Pachyanthidium xaiithostomum Ckll. Roberts Field. 
The collection also contains unidentified species of 

Xylocopa, Crodsca and Ualietus collected at Roberts 
Field and Harbel. 

CoiiEOrTElt-V 

Oarabidffi 

Unidentified species of Anisodactyhis, Craspedophorus, 
Ochyropus, Orthogonus and Pheropsophus collected at 
Roberts Field. 

Hydrophilidse 

Unidentified species of Steniolophus collected at Rob¬ 
erts Field. 

Staphylinidas 

Unidentified species of Pccdenis collected at Roberts 
Field. 

Histerid* 

Unidentified species of Tlister collected at Roberts 
Field and Harbel. 

Lycidje 

95. Lycus latissimus (L.) Roberts Field. 

96. Lycus simiatvs T)ahn. or semiamplexus Murray. 
Roberts Field. 

The collection also includes unidentified species of 
Speckia collected at Roberts Field. 

Meloidse 

Unidentified species of Zonahris and Zonitis collected 
at Roberts Field and Epicauta found at Reputa. 
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Coeciiiellida? 

97. Cheilomenes axillaris Ws. Roberts Field; Harbel 

98. Chilocorus scliicedteiM.vi^. Roberts Field; Harbel. 

99. Epilachna assimilis Muls. Roberts Field; Harbel. 

Tenebrionidse 

100. Odontopus ciipreiis F. Roberts Field. 

The collection also contains unidentified species of 
Eupesiis, Opatrimis and PriosceJis collected at Roberts 
Field and Harbel. 

Lagriidae 

Unidentified species of Lagria collected at Roberts 
Field. 


Scarabaeidie 

101. Odoretus luteipes Cast, teste Ohaus. Roberts 
Field; Harbel. 

102. Anomala discordabilis Dobrn. Roberts Field. 

103. Anomala imarginata Obs. Roberts Field. 

104. Archon centaurus {¥.) Roberts Field; Harbel. 

105. Biplognatha gagates (Forst.) Harbel. 

106. Heteroligus moles Bilb. Roberts Field. 

107. Incala lineola Westw. Roberts Field. 

108. Oryctes monoceriis 01. Roberts Field; Harbel. 

109. Pachnoda marginata T)rurv. Roberts Field; Har¬ 
bel. 

110. Pachnoda fridentata (P.) Roberts Field; Harbel. 
Tbe collection also includes unidentified species of Apo- 

gonia, Eulopida and Trochalns collected at Roberts Field 
and Harbel. 

Lucanida) 

Unidentified species of Prosopocoihts collected at Rob¬ 
erts Field. 

Cerambyeidse 

111. AcanthopJiorus (Tithoes) palini Hope. Owen’s 
drove. 

112. Monochamus ruspator (P.) Owen’s Grove. 

113. Sternotormis regalis (P.) Roberts Field. 



254 


Psyche 


IDpc. 


The colleciion also contains unidentified species of 
Callieh roiiia and Euporus collected at Roberts Field. 

Chrysomelidse 

H4. Callispa sp. near mgripes Baly. Roberts Field. 

115. Cryptoeephalus sp. ijerhaps dregei Suffr. Roberts 
Field. 

116. Galerucella geniculafa Harold. Roberts Field. 

The collection also includes unidentified species of 

Aspidomorplia, Jlispa and Monolepta collected at 
Roberts Field and Harbel. 

Antbribidsc 

117. Gynaiuh-ocerus autennaUs Lac. Hai'bel. 

118. Polycorynm sp. probably conipressicomis F. Rob¬ 
erts Field. 

The collection also includes unidentified species of 
Pliloetrogus collected at Roberts Field. 

Cureulionidsp 

119. Bhynchophorus phceiiiciensis F. Roberts Field; 
Harbel. 

120. Eipalinus giihieensis (F.) Roberts Field. 

121. Tcmnoschoita quadnpiistnlafa (F.) Roberts Field. 
The collection also contains unidentified species of 

Lixus, Mcchistoceriis and Proioeylas collected at Roberts 
Field. 

Oktiioctkiu 

Blattida* 

122. Leiicopluea graitdis (Sauss.) Roberts Field. 

123. Periplanrfa a list raid sue (F.) Roberts Field; Ilar- 
bel. 

Gryllidse 

124. Gryllotalpa africaiia Beauv. Roberts Field; Ilar- 
bel. 

Dehmaptera 

Forficulidse 

125. Diaperastlcus erythrocephaliis (Oliv.) Roberts 
Field; Harbel. 
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Labiduridae 

ITnidoiitified speoios of Eurollia collected at Roberts 
Field. 


lSOPTEK,V 

Termitidae 

126. Macrofermes hellicosus (Smeathman). Roberts 
Field; Kakata; Salala; Reputa; Harbel. 

SlPHONAPTEliA 

Pulicidaj 

127. Ctenocephalides ranis (Curtis). Roberts Field; 
Kakata; Harbel; Monrovia. 

Neueopteba 

Myrmeleonid® 

128. Palpares inauieatHS Rambur. Roberts Field; Har¬ 
bel. 


SUMMARY TABLE 


Orders 

Famihrs 

Genera 

Species 

Deter’ 

mined 

JJndeter’ 

mined 

Diptora 

u'- 

43 

71 

50 

21 

Hymenoptera 

12 

55 

69 

44 

25 

Coleoptera 

15 

55 

56 

27 

29 

Orthoptera 

2 

3 

3 

3 

0 

Dermaptera 

2 

2 

2 

1 

1 

Isoptora 

1 

1 

1 

1 

0 

Riphonaptera 

1 

1 

1 

1 

0 

Neuroptera 

1 

1 

1 

1 

0 

8 

48 

161 

204 

128 

76 


* The following families wero not listed because of undetermined speci¬ 
mens: Empidida?, Thorevidae, Eolichopodidce, Otitidae, Piophilidae, Phoridae, 
Miliehiidae, P^^Tgotidsp, Htratiomyidap, Drosophilidae and Diopsidae. 
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A NEW GENUS AND SPECIES OF DAMSELFLY 
FROM SOITTTTERN HAITI (ODONATA)' 

By Kenneth A. Cjimstiansen 
Cambridge, Mass. 

The new species herem described was collected by Dr. 
Marston Bates in September, 1934, at an altitude of 4,000 
feet in the Laselle ^Mountains of Southern Haiti. It rep¬ 
resents a strikingly new addition to the Neotropical 
fauna. Every external characteristic appears to point 
toward a relationship with the family Synlestida;, and 
the penes have a remarkable resemblance to the penes of 
the African genus Chlorolostes; however, until tlie nymph 
has been uncovered, any family classification must re¬ 
main a tentative one. Both Tillyard* and Lieftinck* have 
shown that the final court of appeal as to members of this 
family is the nymph. If we place this genus in the Syn- 
lestidse, using Tillyard’s divisions {op. it runs out to 
the subfamily Synlestina?. This would bring the genus 
between the African CMorolestes and the Australian Syn- 
lestes. The evidence of the penes and the venation seems 
to bear this out. If this genus is, as it appears to be, 
closest to CMoi'oJesteii, this would mark another appear¬ 
ance of a new genus in the Neotropics whoso closest ally 
is an African genus. In both genera tiie types were cap¬ 
tured at high altitudes. 

Phylolestes, new genus 

Wings long and narrow, about seven times ns long as 
wide. Petiolation ends well before the level of the quad¬ 
rangle in both wings. In the fore wings Ac* is well distad 
of the level of petiolation and is oi)posito the mid])oint 
between the two antenodals. In the hind wings Ac is 

* Published with a grant from the Museum of Comparati\o Zoology at 
Harvard College. 

iTillyard & Fraser, Aust. Zool. 9(2), pp. 16-30, Nov. 1938. 

2 Lieftinck, Treubia 17, pp. 45-61, March 1939. 

BNeodham, J. G., Amer. Mus. Novitat. No. 1081, July 17, 3940. 

^Yenational terms used in this paper are those of Tillyard and Fraser 
(op, cit) except that Discoidal cell of Tillyard = Quadrangle. 
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hliglitly (listad of ilia lovol ot‘ potiolaiioii and i.s closer to 
the second anleiiodal tlian to the first; second antenodal 
on a lev(‘l with th(‘ areulus; (iiiadi'angle strongly acute 
with the i)ro\'inial side as long as, or longer than, anterior 
side; suhquadrangle he]jarated from the wing margin 
with this separation moi-e marked in the fore wing; anal 
bridge arises distally directly from the distal angle of 
the quadrangle in the hind wings, and originates slightly 
below the (luadrangle in the foi’o wings; vein (Ju P swings 
up sharply on leaving the quadrangle; 114 plus 5 arises 
closer to the subnodus than to the areulus, and more than 
one cell before the snhnodns; nodus located ] of the dis- 




Fift, 1. Left foiv (A) and liiml (B) wiujjs of Pli]ilol<titea etheJee n. g. and 
n f^p., holot.vjn*. x 2.5. 

tane<‘ from th(‘ base to the distal end of tine wing; IRS 
arises at subnodus; IH2 is deflected strongly toward the 
sti^na; at least one true® sector between JR2 and_R3, 
rising proxiniad to th(‘ level of the stigma; no oblique 
crossveiu between R3 and IR3. Superior luale abdomi¬ 
nal appendages forcipate, inferiors rudimentary and 
plate-like. Penis typically Synlestine, lacking a terminal 
lobe and possessing a visible median spine. 

The genus Phylolasies is very close in the shape of the 
penes to the African genus Chlorolcfites; however, it may 
easily be separated from this genus by the venation and 
the shape of the inferior abdominal appendages. In 

s For tho purposes of this paper a ‘‘true” sector is one ivhich is straight 
for at least five colls length. 
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Chlorolcstcs the anal hrklj^e originates distally well down 
the vein descending from the quadrangle in both wings, 
and joins the wing margin well before reaching Ac; Ac 
is opposite, slightly distad, or slightly proxiniad of, the 
level of the first antenodal; the wings are petiolated to, 
or nearly to, the level of the quadrangle; and the inferior 
abdominal appendages have a heavily sclerotized spini- 
1‘orm area. In Phylolcsies the anal bridge starts at, or 
very close to, the distal angle of the (piadrangle and runs 
into Ac before reaching the wing margin; Ac is opposite 
the midpoint between the first and second antenodals or 
closer to the second antenodal; the wings are clearly not 
l)etiolated to the level of the arculus; and the inferior 
abdominal appendages lack any heavily sclerotized area. 

The distal origin of the anal bridge is similar to a con¬ 
dition fomid in the Australian genus Hyidestes, while the 
condition of Ac resembles that of the Oriental Mega- 
Icstes; but a separation of these three genera may easily 
be seen by an examination of the penes and a comparison 
of the venation. 

Genotype .—Phylolesfes ethchr. 

Phylolestes ethelae, new species 

Synlestine in appearance with modei’ately slender 
body; coloration metallic green, bronze and black. 

^Iale.—F ore wing 38 mm.; liind wing 36 mm. Head 
(across eyes) 7 mm. Thorax i)lus prothorax^ 9.5 mm. 
Abdomen, including the abdominal ajjpendages, 56 nun. 
Greatest diannder abdominal segment 2 (e.xcluding ap¬ 
pendages) 2 mm., of segment 6, 1 mni., and of sc'gnumt !), 
1.8 mm. Abdominal ai)])endnges 2 mm. long. Hind 
femur 6 mm., hind tibia 6 mm., mesothoracic femur 4.5 
mm., mesothoracic tibia 5 mm., pro! horacic femur 4 nun., 
prothoracie tibia 5 mm. 

Head .—^Ijabiuin obscure yellow, darker at its forward 
edge and cleft for more than § its entire length. Labrum 
shiny black. Genac and postgense yellow. Anteclypeus 
dull yellow, postelypeus metallic green. Frons and ver- 

6 Measurements for tlioiax plus prothorax taken at greatest length from 
base of head to abdominal segment 1. 
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texiuoiaHu* giTOii. OctIII Mack. Occiiml bronzy. Eyes 
(in dried six'einu'iis) brown. IbiKal ses'inent of antennae 
with pale ring’ around distal half, remainder of antennae 
black. I?oar of bead black wilb metallic green reflections. 

Prothoracc .—Anterior lobe dull bi’own edged with yel¬ 
low. Lateral lobes dull yellow along inferior edges. 
Remainder of lateral lobes and the middle lobe dull 
bronze. Posterioi’ lobe ridged and slightly curved along 
posterior margin. Posterior margin with a central 
roughly lunate depi'essed area. Color of posterior lobe 
dull bronze. Mesostigmal lamina? terminate on both 
sides at the anterior end of the huinei’al suture in a low 
barely acute angled lobe. 

Thorax .—Mesepisternuni black with metallic green re¬ 
flections, an indistinct brown stripe originating at the 



Pig. 2, A-1), flhilcp n. g. and n. sp., (A) area of quadrangle in 

loft fore wing oC holotype; (H) right genital valve of allotype in side view; 
(C) penis of lioloiype in side vie%v; (D) left supeiior abdominal appendage of 
holotype in dorsal view. B, Ohlorolestcs fasriato Durmeister, area of quad¬ 
rangle in loft foro wing. P, Megalcstcs major Sclys, area of quadrangle 
in loft fore wing. All iiguros onlargod. 

humeral suture above and euiwing inward and down to 
the collar. A naiTow yellow stripe along the humeral 
suture running from the mesinfraepistenium almost to the 
wing bases. Mesepiraeron with small triangular yellow 
spot inferiorly tangent with inesepisternal yellow stripe. 
Remainder of mesepimeron brown with metallic green 
reflections rearward with the brown narrowing inferiorly. 
Metepisternnm with a yellow hairline along 1st lateral 
suture bordered by brown. A yellow stripe extends 
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along till* second laloval suture. Tlie remainder of tbo 
thorax is dull brown fading to yellow posteriorly. Ante- 
alar sinus black. 

—Postnoclals in fore wing IH-.V bind wings 
16-16; R3 arises five and one-half erosaveins distad of 
subnodus in fore wing and four to four and oue-balf in 
the hind wings. Stigma somewhat trapezoidal and three 
times as long as broad; proximal vein strongly angulate. 
The stigma covoj's tw'o cells with brace vein slightly dis¬ 
tad of the proximal end of the stigma. 

Leys .—Coxae yellow, femora and tibise light brown 
darkening towards the joints. Tarsi and claws black. 
Claws with a definite basal tooth. Spines short and stout 
on the femora; a little longer than the intervening spaces 
on the base of the tibia, decreasing in brngth toward the 
tarsi. 

Abdomen .—The dorsum of segment one yedlow basally, 
the remainder of the dorsum black with metallic green 
reflections, decreasing posteriorly. Ventrum obscure 
yellow. Anterior genital hamulos roughly rhomboidal, 
yellow with black posterior edges. Superior abdominal 
appendages black, forcipate and simple, without any 
prominent spines or teeth. Inferiors rudimentary, con¬ 
sisting of small semicircular plates, dark brown in color. 

Female. —^Length of fore wing -il mm., hind wing 39 
mm.; abdomen 46 mm. long and somewhat stouter than 
that of the male. Other measurements as in holotype. 

Ilead .—^As in holotype. 

Prothorax .—Similar to the holotyi)e except that the 
middle lobe is iri-egularly edged with black and the lateral 
lobes are inferiorly pruinose. 

Thorax, ante-alar sinus, and meso.stigmal laminje as in 
holotype. 

Wings .—Similar to holotype except as follows: stigma 
covers three cells in the fore wing and is not so strongly 
trapezoidal, with the proximal vein being more nearly 
parallel to the distal vein. Brace vein is in line with the 
proximal bordeinng vein. Stigma three times as long as 

7 Right fore wing of liolotj'pe is missing. 
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Itroud. Postnodal cross veins: fore whites, 19-18; hind 
wings, 16-15. 

Abdomen. —lirowii with nietallic green reiloctions, 
blackening towards the tenninal segments. Genital 
valves d(‘ei)ly serrate with the serrations recurved and in¬ 
creasing in size posteriorly. Ovi])ositor small and com¬ 
pletely hidden hy the valves. 

Ilolotype male, allotype female, 1 broken teneral male 
and 1 female paratypes, vicinity of La Visite, Laselle 
Alts., Haiti, 4-,(H)() t‘t. (Marston Hates). Museum of Com¬ 
parative Zo()logy, N'o. 277:>.‘). 

Not included in the ty])e series is another male from 
the neighboring La ITotle range of Southern Haiti. This 
specimen has several dilTerences from the Laselle speci¬ 
mens; however, the penis of the La Hotte specimen was 
badly damaged and in the portions remaining no ditfer- 
enccs were detected between it and tlu' holotype. The 
observed variaiic<‘ hi'tween the other features is as fol¬ 
lows: 


Ilolotype 
Length—69 mm. 

Fore wing .‘15 mm. long 
Hind wing 58 mm. long. 

Postnodal 

Fore wing 18-? 

Hind wing 16-16 


Ija Hotte male 
Jjength—58 mm. 

Fore wing 56 mm. long 
Hind wing 54 mm. long. 

rossveins 
Fore wing 19-18 
Hind wing 14-14 


The thoracic and abdominal markings are similar, but 
the metallic green is more pronounced in the La Hotte 
specimen, and the brown colors on the thorax of the holo- 
type become metallic bronze on tlie La Hotte male. The 
abdominal ai)pendag(‘s are similar except for a small 
^ob on the dorso-interior .surface which appears only 
in the La Hotte a]M‘cimen. 

The ])oor condition of the La Hotte specimen and the 
small amount of available material make it impossible to 
say whether this La Hotte male represents another spe¬ 
cies of the new genus or only the normal variation for a 
species living in highly isolated areas. 
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I wish to extend iny sincere thanks to Dr. Bequaert, 
Curator of Insects at tlie Harvard Museum of Compara¬ 
tive 2joology, for allowing me to study the material and 
for the aid which he furnished me during my study. I 
also wish to thank Mrs. Leonora K. Gloyd who read this 
paper and gave me many helpful suggestions about it. 


Note ok the Type Specimen op Baooos sellatus Le¬ 
conte (CoiiEOPTEUA: CuECUMONiDiE).— ^Lccoiitc’s descrip¬ 
tion of Bagous sellatus (Bhync., p. 184) mentions that the 
elytra have “the striie deep, interspaces convex, first, 
third, and fifth more elevated, the last terminating in a 
large conical tuberosity, which is surrounded by a black 
cloud.” Blatchley (Rhyne. N. E. Am., p. 236) rede- 
scribes the species and states, “sides and tips of elytra 
ash-gray, leaving a large, elongate triangular space 
black. ’ ’ 

lu 1942, when examining the type for Prof. Tanner, 
the present author subjected the specimen to degreasing 
in order to see the structural characters more easily. At 
this time the black cloud or spot disappeared, indicating 
that it had been merely an oil spot. It had been so sym¬ 
metrical that it had misled botli discriminating students. 

The description stands on the basis of structural char¬ 
acters, the specimen now being entirely ash-gray. Any 
further specimens placed in this species because of pos¬ 
sessing a black spot will undoubtedly turn out to be of 
another species.— ^Floyd G. Weenee, Biological Labora¬ 
tories, Harvard University. 



A NEW STUJTOl’ONEItA, WITH NOTES ON 

THE (JENUS (IIYMENOETEHA; FOKMKTD.E) 

By WUiUiAM 1j. Buown, Ju. 

Biological Laboratories, Harvard University 

Among ants collected in Western Ohina, during tlie 
years 1944 and 194."), 1 have two specimens of a new 8tic- 
toponcra collected on a high, sharp ridge near Chao Kung 
Mountain and about one and one-half days’ travel afoot 
west of Kuanhsien, Szeelinan Province, China. The ele¬ 
vation was between .lOOO and T.'iOO feet, i)robably closer to 
the higher altitude, in the zone of dense bamboo growth. 
The ants were taken together in the thin bamboo humus 
at the ridge summit. They moved very slowly, and re¬ 
sembled our sp(*cies of Prorernfinm in their sluggish loco¬ 
motion and in f(Hgning death at the approach of danger. 

Stictoponera panda new species 

Ifolotype nwrkrr. Size, excluding mandibles, 5.2 mm. 
Length of thorax, WelM'r’s measurement, 1.8 mm. Closely 
related to fairaneiifiis Wheeler in possessing a high 
petiolar node with steep anterior and posterior faces. 
It differs fi’om /rt/eoj/cu.v/.s' mainly in its larger size, 
broader head (cephalic inde.x, or greatest breadth of head 
expi-essed as a perceiitage of greatest length, mandibles 
excluded, is 9.‘5) and its different sculpture and color. 
The posterior cornei’s of the head are also a little more 
acute. The (‘yes small, like those of fairaiicnsiN, with fi 
to H ommatidia in tin* greatest diameter, placed near the 
middle of the sides of the head. 

The frontal carinfe are slightly farther apart, and the 
longitudinal coslula* arising between them and continuing 
back across the vertex are finer and more numerous (four 
distinct costuhe in iairauevsis, at least twice that many in 
panda, the more laterally placed oostulae with scattered 
shallow pits separating them). Clypeua very finely longi¬ 
tudinally striate, its median groove shallow and not 
bounded by definite carina) laterally, somewhat shining. 
The declivity of the epinotuni much less distinctly mar¬ 
gined, the epinotal teeth obsolete, cross-rugae on the face 
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of the declivity imicli reduced aud loss distinct. For tlie 
rest, the sculpture is quite siuiilav to that of fah'aneiisis, 
but throughout lower and less distinct, especially of the 
dorsum of the thorax and first gastric segment. 

Pilosity slightly shorter, more delicate and more abun¬ 
dant than in taivanensis. Color deep reddish fcrrugine- 
ous, the node of the petiole slightly infuscated, antennae 
and mandibles lighter, legs still lighter and more yel¬ 
lowish. 

Holotype worJce). —Taken near Chao Kung Mountain, 
west of Kuanhsien, Szechuan Province, China, Sept. 4, 
1945. (W. L. Brown, Jr.) Type to be deposited in the 

Museum of Comparative Zoology. 

Paratype loorher. —One specimen. Total length ex¬ 
cluding mandibles, 4.8 mm. Cephalic index, 92. Length 
of thorax, Weber’s nieasurenient, 1.7 niin. Otlierwise 
quite similiar. This specimen collected with the holotype 
to be deposited in the U. S. National Musomn. 

This species is presumably different from hinghami 
Forel, of which I have not seen specimens, in the size of 
the eyes, in sculpture, and in the shape of the petiole. 
Binghami is from Lower Burma, faivmiensis from 
Formosa. 

Stictopofiera menadeusis subsp. minor Forel 

This form has been listed as a variety of subsp. bicolor 
Emeiy, from which it differs so markedly in color, if the 
specimen from Doug Mo, ludo-China is any criterion, that 
it should be regarded at the very least as of subspecific 
rank. This specimen, collected by Hilvestri aud now^ in 
the Wheeler Collection at the Museum of Comparative 
Zoology, is similar to bicolor in size and sculpture, but 
is a veiy light tanuish-yellow in color, the gaster very 
slightly darker. The first funiculai’ joint is more slender 
than in the Wheeler Collection specimens of inetiadensis 
Mayr or its subsp. bicolor. 

Another series of workers from Bonico in the 'Wheeler 
collection are large for Stictoponera, ferrugineous red, 
and have the second gastric segment strongly costate. 
The genus is in such confusion that I am afraid of de¬ 
scribing them as new without reliable examples of costata 
Emery, to which they are probably most closely related. 



TlfE JIAIUTAT OP" .PiNKJMATlAS (DIPTEEA: 

J>}I()E1D.E) 

JJv (\ T. Buues 

Bio]oi>i(‘al Lalioratorios, Jlarvunl University 

The sexes of the i ale rest iui*; noniis .Kiiiff mafias like those 
of many I’liorkla' are extremely dissimilar owing to the 
apterous condition and otherwise profoundly modified 
and degenerate foi-in of the female. Throe species, 
known from tlic \\ inged male have been found in North 
America. The female' of one of these is known, defi¬ 
nitely associated with the male from a pair taken in 
copula by Malloch and described l)y him as JBjuigmatias 
favofemornta. Alalloch’s types were from Illinois, col¬ 
lected “on a sandy bank along the Illinois Central Kail- 
road between 'White Heath and the Sangamon River.” 
As the genus is known definitely to be myrmoeophilous, 
at least in Europe, the specimens taken by Malloch were 
quite probably from the nest of some ant in the vicinity. 
Previous to this a single female was taken in Arizona 
by Ooquillett and described by him as sclmarm. 
Of this he says “it occurred on low vegetation in a local¬ 
ity whore no ant nests could be found.” 

During the summer of 1945, the present writer col¬ 
lected a large number of miscellaneous insects on sheets 
of “tanglefoot” fiy-papor in northwestern Massachusetts 
while making a census of insects to determine the effect 
of DDT on the insect fauna of woodlands. Among the 
more than 300,000 specimens obtained (of which some 
51% were Phoridse) was a single female of ^Enigmatias 
from Petersliam, August 4. This, which is apparently 
the thii’d female to be reported from North America, was 
trapped on the tiamk of a tree several feet above the 
ground. P"i‘om this, and from the experience of both 
Coquillett and IMalloch it is apparent that these tiny 
wingless JEnigmatias wander freely from the ant nests 
whore they are domiciled, perhaps following foraging 
ants. This specimen is not sufliciently well preserved 
to determine whether it is JS. fiavofemorata, or more 
probably, 2E. eurynota Bi*ues known from a male col¬ 
lected in 1910 by Mrs. Brues at Forest Hills, Massachu¬ 
setts. 
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SOAIE (‘FIARAOTEllS FN TFFE F>RRF.FI').‘F^]' 

By Nathan Banks 
Holliston, Mass. 

Many years ago when I started to classify our Peiiidse 
I neglected to study the head, antennae, and legs. In re¬ 
cent years others have emphasized the importance of 
genitalia and nyniphal structure. Species are physiolog¬ 
ical units, genera are structural units. Reproduction is 
one of the most important physiological processes, so that 
the structure of the genital parts is of great value in 
species. These vary from species to species so that only 
in a general way can they be used for genera. If the 
genus is to be something different from the species, it 
must rest on characters which are not commonly used for 
species. Species reflect adaptation to environment, the 
recent and temporary life. Genera should rest on long- 
inherited structures, of little or no use to the adult, but 
which reflect heredity; characters common to several 
species. 

The wings of Pteronnirys and Isoperla have many dif¬ 
ferences, but for each genus the wing is efficient; the great 
number of crossveins in the former genus is not neces¬ 
sary, they represent inheritance, not use, and so become 
of value in the classification of genera or higher groups. 

Of the several structures that 1 have observed, tlie anal 
lobe of the fore wings’ and a vein (anal l)rac(‘), arising 
from the under side of the anal cell, and crossing the anal 
lobe seem to me to rei)resent the course of specialization. 
In Ptenmairijff the anal lobe is very lai’ge and the anal 
brace (vein that crosses it) complete and strong. In 

'■Published %\itli a grant fiom (he Museum of (V)mpaintive Zoology at 
Harvard College. 

^ This anal lobe is rarely shown in figures of wings. Figure I iu Needham 
and Cltiashen shows the anal area of fore wing but does not indicate the line 
of fold which separates the anal lobe from the rest of the wing. Many 
figures indicate the anal brace but often only partially or incorrectly. In 
the Selys part one, Klapalek on page 6 shows line of fold, in part 2, page 9, 
he shows the anal brace. N. & G. on plates 13 and 16 show the anal brace 
in IPerla and Acronevria, 
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Figures I to 8 I have iiulieated the gradual nioditieation 
until it vanishes in Pcflopcria. In Picronnreijs the anal 
brace ('xtends ol)li(iuely backward (recurrent). Other 
general with an obliqiu* recurrent anal brace are Acro- 
neuria, Togoperla, Baiiksiana, Ncopcria, Pcrlcsta, Ptcro- 
narcella, Ilarrisiola^^ PcrVmella. 

In Isogenus the anal brace arises closer to the base of 
the anal coll and extends transversely lo the margin; 
other genera in this group are Perlodes, Clioperla, Hy- 
dropcrla. Those in which the anal lobe is very small and 
folded under and the brace vestigial are Lsoperla, Para- 
pcrla, Diplopcrla, some si)ecies ])iacod in Clioperla (I am 
not sure of genotype). In Aioperln there is a very shoid 
basal part of anal brace arising before base of anal coll, 
often difficult to determine. In many cases the outer part 
of anal brace is weaker than basal part. In some species 
of lsoperla the lohe and brace are very small and weak 
or absent, in few distinct. In live genera the lobe and 
anal brace ar(‘ absent: Pcltopcrlu, Alloperla, Chloroperla, 
Kathropcrla, and Ilastaperla. In Perlesta, and some¬ 
times other forms, the anal brace is bent at the line of 
fold. 

ANTENNjK. 

The antennae in Perlida' are rarely mentioned except to 
note the color. Walker, in the descriptions of two species 
{(lecolorata and dcrisa) says antennae “very ixiiuutely 
pubescent ” and “brown, minutely pubescent.” 

The antenme of Plcronarcijs and Aoroneuria have 
joints near the base very short and broad, some, at least 
immovable; in Togopcrla immarginata it is similar. In 
Pcrlodcs the joints near base are usually longer, but still 
broader than long; also in Isogcnits and Eydroperla. In 
many of the species placed by Needham and Claassen in 
Perla and Clioperla the third joint is plainly longer than 
the fourth, the latter and several following joints being 
much broader than long. In this type of antennae the 
joints are not narrowed at base until much further out 

^Earrisiola (type Perla flavesoens Walsh). I use this name for the spe¬ 
cies (except type) that were put by Klapalek in Neophasganaphora; the 
type species being a Perla, 
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wJioro the joints aro much longer than l)roacl. In Ptero- 
iiarcclla the joints become longer than broad niuch sooner. 
In all of these the hairs on the antennae are very small 
and fine, well described as “minutely imbescent.” Often 
they arc erect, but in some slope toward tip of joint. 
In Togopeila the hairs, though longer, are closely ap- 
pressed; in Peilhudla, though short, are also appressed. 

In the genotype of Isoperla (hiliueafa) the joints near 
base are as long as broad, the hairs are very short, but 
near the tip or beyond the middle is a longer erect hair, 
which I shall call a sense hair. In other species of Iso¬ 
perla it is the same, but a few {ebria) that have some¬ 
times been placed in Isoperla do not have these sense- 
hairs, or at least not well-developed. In Alloperla, in 
Perlesta, it is the same as Isoperla. In Neoperla the 
hairs are longer but the sense-hairs ai'e very prominent, 
also Diploperla, Poraperla, and Kuthropcrla, as well as 
Chloroperla and Hastaperla have them more or less 
distinct. 

In Isogenus and Perlodes there are no sense-hairs or 
else so small as to be unnoticed, in Hydroperla some spe¬ 
cies show very tiny erect hairs toward the tip of the joint, 
but in others they are veiy small or absent, in some 
Diploperla they are also short, but usually distinct and 
near tip of joint, in Clioperla {similis, slosson^) they 
are readily seen. In some A<roneuria {xanthenes, cali- 
fornica) the sense-hairs are fairly distinct, beyond the 
short joints, in others they an* o])scure or absent. In the 
Perlincc distinct, but not as ])rominent as in Neoperla. 

Hbau. 

In shape the head ranges from twice as broad as long 
(Peltoperla) to twice as long as broad (Parapcrla) ; and 
behind the eyes the head may ext('nd more than twice the 
diameter of the eye {Kaf'hroperla) or there may be 
scai’cely any space at all (some Hydroperla). 

The head may be considered as of three areas: occipital 
area, the part behind eyes and ocelli; the interocular area, 
and the face or area in front of anterior ocellus. The 
occipital area is often veiy short in middle, where it is 
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bcparati'd Troiu tlio iiili'rocular aroa l)y a curved line or 
groove', the occipital line, (he <'iul.s of which curve for¬ 
ward. .Inst Ix'hind the eyes the head usually narrows 
toward the i)roiiotuni, hut in a few forms {Perlodes, 
Atopeda) the' side at first bulges outward before it starts 
to narrow. In the middle there is frequently a line or 
groove from the occipital line to the rear of head; this 
median groove is present in Pei lodes, Isogenus, Clioperla, 
some Isoperla, also in P. iiona and obsevra. It is short 
or hidden in Peihi (Togoperla), Acroneuria, Harrisiola, 
Perlinella, Perlesfa, Atoperla, AUoprila, but is present 
in P. luctuosa, P. modesta and P. phalerafa. It is present 
in some very small species as P. ehria. In Hydioperla 
it is not pres<'nt, at h'ast in sight, hut somethnes a small 
groov(' on the hidden part of head or as a very fine line. 

The occiiiital lino is usually quite distinct in the pilrai- 
tive forms; in the more specialised it may show behind 
the hind ocelli, or Ik' entirely obliterated. In Perlodes it 
slopes each side and ends in front of eyes; in Peiiipbanes 
it slopes less and lams into loTver part of eye; in Perla 
and Acroneuria it slopes each side just outside of boss 
and is stopped by a ridge. In CalUperla it slopes each 
side Ji little coucavely to a i)oiut near eye where it con¬ 
nects with a line sloping below inwardly, the outer part 
of the M-mark. In Harrisiola and Atoperla it makes a 
full semicircle, the ends running into the boss; in P. 
modcstiis it maki's a broader curve, also ending in the 
boss each side, hut not a full semicircle. In Isogevus it 
is lower and hi’oad, stopping near boss. In Perlinella the 
sides disaj)i)ear a little beyond boss. In Perlesta it con¬ 
nects top of ocelli, beyond vestigial. In Isoperla it some¬ 
times shows sloping from behind the hind ocelli toward 
the (‘ye, but more' often it is not visible. 

The interocular area has the three (or two) ocelli. 
They form a triangle as long or longer than broad in 
Peria, Acroneuria, Harrisiola, and some Perlodes; in Iso- 
gemi,H, Pictetia, many CliopeAa and Isoperla the triangle 
is broader than long or at least as broad. 

The hind ocelli are usually situated at about the middle 
of the eye-space; in Perlinella and Kathroperla a little 
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behind eyes, in Alloperla further hnek than usual, and 
soinetiuies behind the eyes. In Isoyeiiiis, Hydropcrla, 
Cliopcrla and some related sp('C‘ies the hind ocelli look 
more ov less latei'ally from the head of a broad groove, 
there being a ridge on their inner edge as high as the 
ocelli; in Isopeda the hind ocelli look more upward; in 
Acroneiiria, Allopeda, Harnsiola the hind ocelli project 
above the surface of the bend. The distance of the hind 
ocelli from the eyes is, at most, only a character of species. 

In nearly all Perlids ther(‘ is a small swollen si)ot a little 
in front of each hind ocellus, and often further out. This 
is the lateral tubercle or boss. It is more or less char¬ 
acteristic in shape and position foi* each species. Some¬ 
times hardly further than the diameter of the ocellus, 
again it may be five to ten times as far away. In a few 
cases it is circular, but. usually longer than the ocellus, 
and one end may be enlarged, or narrowed at outer end. 
In f}‘ont of the anterior ocellus is the face. 

There is usually a transverse groove or a depressed 
spot in front of the anterior ocellus. In front of this 
there is on each side a smooth area, oi- raised area, usually 
elongate and sloping outward; frequently they are pyii- 
form. Those are the middle part of what Needham calls 
the kl-mark; however it is better called ihe V-mark, since 
the outer sides are faint or al)sent in most species. Some¬ 
times the two are joined togethei* above in a broad curve. 
They never reach the front margin of liead, and near each 
lateral corner may he a dark rounded spot. The shape 
and divergence of tin* V-mark are very good characters 
for s})ecies }ind species-grou])s. Hut sometimes widely 
separated genera may have the V-mark of very similar 
shape. 1 have figured a number of these, and 1 think they 
should be considered in descriptive work. 

In some species the head is without marks, or only dark 
around the ocelli, but in many there is a pattern of dai’k 
marks, which has long been recognized of specific value. 
There is, of course, variation in the development of a pat¬ 
tern. When the same pattern occurs in two or more spe¬ 
cies, there are differences in structure; often in shape of 
the ocellar triangle oi* on the lower face. 



10171 


Bank.s—(^Iiaracfeis hi the Peril dee 


271 


The head of Peiiodeti, when viewed from above, shows 
the side heliiiid each (‘ye somewhai swollen before it be- 
j^lns 1o slope inward. I>ehind ilie eye of Isogenus the 
side is, ai first straif^hl, llien slopes inward; in Hydroperla 
it is less distinet, since the head is sliorter behinci the eyes, 
but in ebrio ami grariiaiis{'t) the side is plainly promi¬ 
nent before slojiing. The last two species, when viewed 
from below, sliow a somewhat s'lobose area behind the 
eye. In many species tlie side behind eye is convex, but 
it begins to slope at the eye. PerUuella and Calliperla 
show the side somewhat swollen before the slope. 

hV^lVTOItA. 

The femora havt* on their lower edge a row of short, 
fine hairs or tlu' hairs may have above them a row of 
stouter bristles, oi* the hairs may he more numerous and 
spreading up on tin* lower jjart of the femur, and with 
bristles intersjx'rsed or in a row. Those with the row 
of short fine hairs are the genera Perlodes (and subgen- 
era), Isogeints, Hydroperla, Clioperla and Isoperla, the 
other genera have bristles besides the hairs. In the 
Perla and Cliloroperla sections there are always bristles 
on the femora, either in a row or among the hairs. 

In shape the femora may be very long and slender, with 
nearly iiarallel sides, but in many of the genera with 
bristles among the hairs (Perlesla, Neoperla, Calliper- 
linaj) the femora are shorter, broader, and the upper edge 
cotivex. 

WiNOS. 

Ne(‘dham and (1aas.sen in the table to species of Perla 
use the ]»osition of the cubito-anal cross-vein to divide 
the genus in two sections, one in which this cross-vein is 
placed its length beyond tlie end of anal cell, and the other 
where the cross-vein is at end of cell or only a trifle be¬ 
yond. In general it would be better to divide whether 
the cross-vein is at or before end of anal cell, or plainly 
beyond. The amount beyond varies a bit m some species. 
It is plainly beyond in Isogenus, Hydroperla, Perlodes, 
Perlinella. ' In Pteronareys this vein is much beyond end 
of cell, so we may consider this a primitive character. 
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However in Iso pci la hotli ways oecur eoiumonly, even 
sonu'timos in the same specimen. 

One point in venation is very interestinf?, it is the fork- 
int? of the enhital vein in fore win£?s; in all hnt two sub¬ 
families the euhitus forks in such a way that the anterior 
branch diverj^es at least a little, but plainly, from the 
main stem while tlie lower branch either runs out nearly 
as a continuation of the stem or also diverges from the 
stem, so if stem were eontiniK'd it would divide the fork. 
In two subfamilies, the Isoperlina' and the (Miloroperlina* 
th(' upper branch runs out as a continuation of the stem 
and the lower branch definitely diverges from the stem. 
These two subfamilies, although having much general 
resemblance, dilTer so much in details of structure that 
this similarity in forking of cubitus may be the result of 
similar needs for strengthening the llight structure. 

In the primitive forms there ai*e more costal cross¬ 
veins, and more branches to the radial sector than in more 
specialized forms, but the result is not constant, but highly 
variable. One point is of interest, the origin of the radial 
sector is usually a little beyond the end of the first anal 
vein, if one moves further out so does the other, Pcrlinella 
having both points further out than in Perlesia. How¬ 
ever in Perla immargmata, in PciUnella, sometimes in 
Acroncuria the radial sector arises before end of anal 
vein, and in ffi/dropciia ami Callipcrla luctuosa often 
opposite. The position of the coni, is usually at begin¬ 
ning of outer third, of wing; in Perlesia, Callipcrla, some 
Aeroueuria it is before (md of second third, while in Per- 
linella, and in some Clioperla it is b(‘yond end of second 
third. 

In the more primitive genera the subcosta extends out 
to tlie cord or near it, and in a few', Aeroueuria, Perlode,s, 
Perla, it may extend beyond the cord. Tu Isogenus, Calli- 
perla, Ilarrisiola, Peltoperla, Atoperla, and Kafhropcrla 
it reaches the cord, or nearly so. In Alloperla, Para- 
perla, Isoperla the subcosta ends well before the cord. 
Sometimes it may fade out or bo very indistinct as in 
Nanoperla and Perlesta (some species). 

The number of veins in the anal area of the hind wings 
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is normally (ivo, Paiapola 1ms hut four, AUopcrla three, 
and Ilastapcila Ims no anal area. In moat genera the 
second and lii'tli are branched, in some Acroneuria and 
Pctia with several branches. 

In the bind wings the numher of cubital cross-veins, if 
more than one, has been used, it varies, but is somewhat 
useful. The number of branches of the second and last 
anal veins, is also helpful, but rarely dependable. The 
length of the xinion of radial sector and medius has also 
been used, but too va liable for a generic character. 

Palpi. 

The palpi in Ptcromrcys, Perla, Acroneuria are short 
and incons]jicuous, the laat joint of the maxillary palpi 
very small, the third somewhat swollen at tip; in Isogenus, 
the fourth joint is longer, and in some species {nona, 
cbria, etc.) the palpi are much longer and more slender, 
the fourth joint in'ominont and the third joint not swollen 
at tip, while in Alio perla the last joint is very short, 
scarcely noticeable. 

SBTiE. 

The seta?, or tails, in the primitive forms [Perla, Acro- 
neuria, PeJtopcrla) are short and in Perla and Acroneuria 
much thickened at the base and taper to the slender tip. 
The first few joints in Perla are simple annulations, not 
real joints; in ^Icroncuria they are usually more like a 
joint, plainly s(‘parated by a notch on the side; in Pelto- 
pcrla some species are similar to Perla, in others more 
distinct. Also in Perlodes, and ITydroperla some species 
have short seta*, the basal joints scarcely separated. But 
in most Perlida* tlie seta? are long, often as long as ab¬ 
domen, and with many joints much longer than broad, 
and with long erect bristles near tip of each joint. 

RESUIiTS. 

On considering these characters in the various genera 
one sees that there are two primaiy trends or groups 
of primitive Ferlida*, one the Acroneuria group distin¬ 
guished by the oblique anal brace arising from near third 
anal vein, the other the Isogenus group with an anal brace 
arising from the base or near base of anal cell and ex- 
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tondod transversely across anal area and anal lobe when 
present. In the specialization that occurs in both lines, 
there comes r('duction in venation, reduction in anal lobe, 
and many modifications that will bo of use in the par¬ 
ticular group. 

Both groups have a fringe of hair on lower edge of the 
femora, in Pci lodes and Isogeiius vary tine and evenly 
short, in Acroneiiria more dense and with some stiffer 
and longei' bristles. Both groups have the basal antennal 
joints very short, but in each line they become longer in 
more recent genera. In both lines the anal brace grad¬ 
ually weakens and disappears. In the Acroneiiria line 
there is more tendency to retain and develo]) the bristles; 
blit bristles api)ear in some of the fairly primitive genera 
of the Isogemis lino, such as CalUpeila and Diploperla; 
but in the more specialized forms {Isoperla) the bristles 
disappear, while in the most specialized grouj) (Chloro- 
perlinac) of the Aerouemia line the hristles are most 
highly developed. 

With the numerous similarities, as well as the diiTer- 
ences, of structure in the groui), it Jippears to mo that in 
the Pleeoptera there are, as Newman in 185,') stated, but 
three families, Pteronarcida*, Perlida', and Nemouridaj, 
and that under the Pei‘lida> are eleven subfamilies, which 
are tabulated below. 

Two courses are open in making a key to the sub¬ 
families. In both Isoperla and Allopeila the forking of 
the cubitus in fore-wings is such tliat the upper branch 
of cubitus gO(*s out straight as a continuation of the stem, 
while the lower branch (cubital fork) plainly diverges 
from the stem and ui)))er branch of cubitus. In all other 
Perlhhe the forking of cubitus is so that the upper branch 
diverges from the st(‘m, i)lainly at least a little. But the 
Isoperlina* and the Ohio rope riina (Alloperla) differ in so 
many ways, and, as I believe, the Isoperlinse are an off¬ 
shoot of the Isogen inas that I think it better to take out 
the Cliloroperlinae much before the Tsoperlime. 

Another matter permits of two solutions. Whether to 
put together all those forms which have femoral bristles, 
or to dispose of them according to the forking of the 
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cubitus; I lmv(> chosen the latter course. Bristles are 
ancestral, and tlu* occurrence of ancestral characters in 
desc<uulants is not unusual. 

I had started this paper in order to do identification, 
especially of New England Peididae, and had hoped to rely 
chiefly on body characters, but find (as others have) that 
there is much in the wing, particularly the basal portion 
that is sufficiently constant for synoptic purposes. I do 
not underrate male genitalia and am pleased to find that 
in general mv i-esnlts agree with the plan made by Ricker 
in 194 : 1 . 

TAHliK TO TUB SuBKAMUilES OP THE PeRLID^ 

1. Head longer than broad, eyes situate more than twice 

their diameter from hind margin; in the forking 
of cubitus the upper branch is bent a little from the 
stem; the third anal vein arises from the cell; no 
anal lobe nor anal brace; antennae with a few joints 
near base short; a carina or line connecting eyes 
and i)assiug just behind hind ocelli. 

Kathroperlinse 

If head is longer than broad the eyes are not more 
than one and one-half diameter from the hind 
margin 2 

2. Mmall forms loss than an inch; no anal lobe nor 

brace; anal area of hind wings with not more than 
four longitudinal veins; distinct erect bristles in 
a row on each side of femoral groove; occipital 
liiu' absent or indistinct; antennae leather long, not 
thickened at base, the joints moniliform; usually 
in the fore wings the third anal vein branches from 
the second b<‘yond the anal cell Chloroperlin® 

Ajial area of hind wings with more than four longi¬ 
tudinal veins; in the fore wings the third anal vein 
leaves the second at or before end of anal cell 3 
But two ocelli 4 

With three ocelli 6 

4. Head about twice as broad as long, partly under the 
overhanging ])ronotum, latter very broad, rounded 
behind, straight or slightly concave in front; legs 
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sliort; seta? very short, but basal joints distinct; 
costal cross-veins numerous Peltoperlinae 

Hoad usually longer; pronotum usually a little con¬ 
vex in front; setae not especially short 5 

5. Ocelli hardly three diameters apart; anal brace dis¬ 

tinct, extending obliquely back; femora with 
bristles among the hairs, no cross-veins between 
first and second anal veins Neoperlinae 

Ocelli fully four diameters apart; anal brace faint 
or absent, usually a few cross-veins between first 
and second anal veins Jioperla in PerlestiuBe 

6 . In fore-wings there is an obliquely recurrent anal 

brace, often arising near base of third anal vein. 
Third antennal joint not or little longer than the 
fourth joint; cubito-anal cross-vein usually at or 
before end of anal cell; lower edge of femora with 
fine hairs and some longer bristles 7 

In fore wings the anal brace, if present, arises from 
nearer the base of the anal cell, and extends trans¬ 
versely across anal area and anal lobe (if present); 
often anal brace faint or absent. Third antennal 
joint much longer than broad, and sometimes nar¬ 
rowed in middle; cubito-anal cross-vein frequently 
beyond end of anal cell, and first anal vein may bo 
bent at that point. The lower edge of femora has 
a row of fine, usually short hairs, but sometimes 
with longer bi’istles present 9 

7. Betap fairly long, not noticeably thick near base, the 

joints soon as long as broad, ihe fourth not several 
times as broad as long, often with long erect 
bristles at tip of joints; wings with few, if any, 
cross-veins beyond the cord; sometimes a few 
cross-veins in anal area; in male the genitalia -are 
not visible from above Perlestinse 

Setae fairly short, thickened at base, the first few 
joints usually three or four times as broad as 
long, and not notched at base; usually a nmnber 
of joints of antennae toward base much broader 
than long 8 

8 . Eadial sector beyond cord usually forks three times, 
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and the forks slopo behind tlie sector, so sector 
fairly parallel lo radius; usitally some cross-veius 
beyond tlu' cord; last joint of maxillary palpi 
usually one-half of fourtli joint. In male no proc- 
(‘Hs or extension of fifth dorsal segment, but on 
nintli ventral segment is a raised median disc; 
subcosta often ends beyond cord Acroneurinse 
Radial sector usually with but two forks ajid the first 
parts into an anterior as well as posterior branch; 
no series of cross-veins beyond cord, subeosta often 
ends before or at coixl; last joint of maxillary palpi 
usually not one-half of fourth joint. In male the 
fifth segment is usually e.xtended, and the genital 
prongs wholly visible from above, no median disc 
on tli(‘ ninth ventral segment Perlina' 

t). Both wings with cross-veins beyond the cord forming 
several irregular cells; the portion of fore wing 
beyond cord rarely a third of wing-length; the 
cubito-anal cross-vein is well beyond the end of 
anal cell; ocellar triangle usually as long as broad; 
anal lobe distinct and quite long Perlodinse 

Wings rarely with cross-veins beyond the cord, and 
not forming several colls; portion of fore wing 
beyond cord usually fully one-third of wing- 
length 10 

10 . In tlie forking of tlie cubitus in the fore wing the 
upper brancli bends a little upward at the forking, 
wliile tlie lower branch also bends down a little, 
rarely in a curve or else does not bend at all. 
Radial sector often forks two or more times. 
Often with more than one cubital cross-vein in hind 
wings; cubito-anal vein sometimes broken 11 
In the forking of the cubitus, it is the upper branch 
which continues the straight course, and the lower 
one diverges usually in a curve. Radial sector 
rarely forks more than once, and usually but one 
cubital cross-vein in the hind wings. The fourth 
joint of antennae is usually as long as broad, and 
the sense-hairs distinct; median groove rarely 
present; cubito-anal vein normally not broken. 

Isoperlinae 
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11 . Feinoi’u with bristlos below among the sliorter liairts; 
anal lobe very small Callipei-lina* 

Femora with only the fringe of sliort hairs below. 

Isogeninae 


Eeview op Subfamilies and Geneda 
Subfamily Perlodinse 

Hanson has arranged the species of this subfamily on 
sternal structure, and, I believe, is continuing his work, 
so I have not utilized sternal structure in this paper, 
although 1 have previously (1938) based a genus, Tles- 
peroperla, on such characters, and in fact have called 
attention to the value of ventral structure nianv vears 
ago (1900). 

The only point I would make is that 1 think his JJicfy- 
operygella washingtoniana belongs to the fsogenina?, close 
to or the same as TTydropeiia; and add a new genus, dif¬ 
fering from Perlodes in the presence of bristles on the 
femora. 


Perliphanes gen. nov. 

HypG: Didyogenus (?) phaieratus Smith. 

Head plainly broader than long; ocellar triangle a little 
broader than long, hind ocelli rather small, looking later¬ 
ally, nearer to each other than to eyes; median groove 
reaching occipital line; pal})i rather short, third joint 
thick, longer than fourth, last joint one-half of fourth; 
prouotum twice as broad as long, sides parallel, as also 
front and rear sides; seta* short, several joints beyond 
first broader than long. Wings witli some cross-veins 
connecting branches of radial sector, thus forming cells 
much like Perlodes. Upper branch of cubitus bends at 
the forking; cubito-anal vein at end of anal coll, first 
anal vein not here angled; anal lobe does not reach lower 
end of anal cell; a transverse brace across anal area from 
near base of anal cell. The femora have bristles among 
the shorter hairs. 

Subfamily Calliperlinaj 

Cubito-anal vein at or near end of anal cell; the first 
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anal v(‘in not an^lod or scarcely so near base; femora 
liave distinct bristles among the shorter hairs. 

1 . Pronotnni in front fully twice as broad as long; head 

extending back of eyes for the length of an eye; 
ocellar triangle twice as broad as long; last joint of 
maxillai-y palpi very short; radial sector forked 

twice Cnllipetla 

Pronotnni not so broad, head not extended so far back, 
ocellar triangle rarely twice as broad as long 2 

2. Maxillary palpi long and slender, the joints not broad¬ 

ened at tip; radial sector usually forks twice. 

Diplopeda 

Maxillary palpi shorter, one or two joints plainly 
thickened near tip; radial sector often forked but 
once Occiperla 

Calliperla gen. nov. 

Type: Polo Inctuosa Bks. 

The ocellar triangle is twice as broad as long; hind 
ocelli nearer to eyes than to each other, head curving 
back of eyes more than length of eye. Ocellar line ungu¬ 
late behind, the median groove very short. Palpi veiy 
long and slender. Femora with distinct longer bristles 
besides the short fringe. Pronotum more than twice as 
broad as long. In fore wing tlie subcosta ends at or near 
cord, radial sector usually foi'ks twice, cubito-anal cross¬ 
vein at end of anal cell, first anal vein not angled; in hind 
wing several cubital cross-veins. From base of anal cell 
in fore wings there is short, transverse anal brace, but 
no anal lobe; antenna' with several joints beyond the third 
much broader than long, with only minute erect hairs. 

Diploperla Frison 

This genus is based on J). (Perla) bilobata N. & C. 
This is a rather slender species in which tlie male shows 
a lobe on two ventral segments {D. dupUcata is similar). 
The other forms are rather more robust, and the male has 
but one ventral lobe. But for the present I will keep 
them together; they are modesta, verticalis, nona, tincta, 
sorpta and probably misnoma, alameda, cBstivalis, and 
ftdva. 
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Occiperla goii. nov. 

Type: Isopetla pinia Frison. 

Head broad, behind eyes it at oiiee slopes inward; 
median groove well developed; ocelli small, lateral boss 
about as far from hind ocellus as from base of antenna; 
femora witli bristles among the shorter hairs; maxillai’y 
palpi moderately short, second and third joints rather 
thick, fifth long and slender; antenna' with moderately 
long joints, short hair, and minute sense hair near end 
of joint; pronotum much broader than long; cubito-aual 
cross-vein at end of anal cell; cubitus forks so both 
branches are at an angle with the base; anal brace arising 
a little before base of anal cell, transverse, no distinct anal 
lobe. 

I have Occiperla pinta from llmitington, B. Ool., and 
Cowichan Lake, Vancouver; there are at least two other 
species in the West, both with the area in fi'ont of an¬ 
terior ocellus wholly yellowish, one with a pale longi¬ 
tudinal streak in the ocellar area, the other with ocellar 
area covered by a triangular dark spot. 

Subfamily Isogenina? 

1 . The anal lobe fairly large and long, ending beyond the 

lower end of anal coll; in hind wings a series of 
cubital cross-veins; moderately large specimens 2 
The anal lobe very small or absent, and if present it 
ends before the lower end of anal cell; usually 
stnaller species 3 

2 , Ocellar area about as broad as long, or nearly so; head 

extending some distance beliind eyes and plainly a 
little swollen before sloping inward; median groove 
nearly or quite reaching occipital line Isogenus 
Ocellar area but little if any broader than long; head 
very short behind eyes, scarcely space for more than 
the inward slope; median groove not reaching the 
occipital line Ilydroperla 

‘6. Hind ocelli far from hind border of head, not under 
a ridge, nor a shallow groove reaching laterally, but 
projecting a bit above surface, anterior ocellus 
almost as near eacli eye as to anterior margin of 
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lioad; fourth {iuteiiiial joint fully as long as broad. 

Megdhelus 

Hind ocelli not so far from hind border of head and 
looking out over a broad shallow groove toward eye 
or antcnu®; anterior ocellus much farther from 
either eye than from anterior border of head 4 
4. Ocellar area about twice as broad as long; median 
groove coiniilcte and distinct; wings moderately 
broad Pictetia 

Ocellar area plainly not twice as broad as long; 
median groove sometimes complete, often not, 
wings not so broad CUopeila 

Cliopcrla N. & 0. 

This genus, proposed by Needham and Olaassen, is 
based on the Isofjanns clio Newman. Through the kind¬ 
ness of Mr. Kimmiiis of the British Museum I have 
learned of the generic characters which places the genus 
in the above table. The type is from Georgia, N. & 0. 
identified specimens from North Carolina and Indiana. 
I have not been able to see these specimens; Frison saw 
them and said' that the specimens from Raleigh, N. C., 
are the same as his coufiisa. Specimens sent, as para- 
typos of confusa, by Frison to the M.O.Z. are very differ¬ 
ent from clio. In the M.C.Z. are two specimens from 
Woodworth Lake, Fulton Oo., N. Y., which agree with 
color description 1 made of the type in 1912. The species 
is very close, pei-haps the same, as that later described 
by Pictet as Parla macnlata. Specimens that I have iden¬ 
tified as macvlaia are from North Carolina and the White 
Mts., N. H.; these are smaller than clio and the tip of 
abdomen yellow, and the subgenital plate less strongly 
rounded. 


Pictetia gen. nov. 

Typo: Perla expa^sa Bks. 

The anal lobe is very small and short, the brace scarcely 
distinct; cubito-anal vein beyond tip of anal cell; palpi 
long and slender; back of eyes the head slopes inward. 

sBull. Ill. Nat. Hist. Sumy 22: 331. 1942 
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I soy onus Newni. 

This roniaiiis as used in Nocdlumi & (/laasson. 


Hydroperla Fiison 

This includes besides the species mentioned by Frison, 
varianSf suhvarians, hastata, gucniiu 


Megalielns Klap. 

This is based on Isoperla bellom Bks.; it has much 
resemblance to typical Isoperla, but the cubitus forks as 
in Isogemis. There are apparently one or two more 
species. 


Subfamily Isoperlina' 

1 . Hind ocelli almost twice as near eyes as to each other, 

ocellar triangle fully twice as broad as long; pro- 
no turn plainly more than twice as broad as long; 
spines under tibia? stout and long; small black spe¬ 
cies Nmioperla 

Hind ocelli not so near to eyes, and ocellar triangle 
not so broad 2 

2. Femora with distinct longer bristles among the 

shoi'ter hair; cubito-anal cross-vein at end of the 
anal cell Perliola 

Femora with only the fringe of short, even liairs 3 

3. Hind ocelli looking laterally out over a broad, shallow 

groove toward eye or antenna; inner edge of ocelli 
scarcely above the middle surface; mostly more or 
loss marked with brown; sometimes with extra cubi¬ 
tal cross-veins in hind wing WahMola 

Hind ocelli looking mor(‘ njjward, inner edge usually 
a little above surface between ocelli; no shallow 
groove, at most a small, subtriangnlar pit just out¬ 
side of ocellus; mostly pjile species; rarely with 
extra cross-veins in cubital ai'ea of hind wings, 

Isoperla 


Isoperla Bks. 

This I reduce to the forms similar to the genotype 
(biUneata) in having the cubitus forked so that the upper 
branch is continuous and the lower branch aiising from 
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It at ail aiiglp or a curve; and further as in the above 
table. This is closely similar to the condition in Alio- 
petJa. 

Nanoperla gen. nov. 

Type: Chloropetla tniiiula Bks. 

This was placed in Isoperla by Needham and Olaassen 
and by Frison. It differs from Isoperla by the more 
widely separated posterior ocelli, fully twice as far apart 
as each from eye; by the lack of an angle at anterior cor¬ 
nel's of the pronotum; in the hind wing the median cell 
is fully twice as long as its pedicel; the legs and setae are 
shorter; the medius of fore wing is often stopped by the 
first median cross-vein, and does not extend basally close 
to the radius as is common in Perlidae, this is similar to 
Uastapeila and Ctdoroperla; in the anal area the third 
anal vein usually branches from the second at the end of 
anal cell, sometimes a little beyond, rarely before it. Its 
dark fore wings with the costal area yellowish also sepa¬ 
rates it from Isoperla. In both sexes the genitalia are 
dilTerent from the normal Isoperla. 

Nanoperla tnhiuta occurs in the mid-western States, 
Ohio, Michigan, Illinois. It may bo, as Frison suggests, 
that it is the Vhloroperla iiana Walsh. Ilis description 
is short, and the size is a little large for a dried specimen; 
his uni(iue type was from Rock Island, Illinois; Frison 
says that iiiiiiiila occurs in the ccnti'al and eastern part 
of Illinois. 

Walshiola gen. nov. 

Typ<*: Petliuella signata Bks. 

la Isoperlimc, the ui>i)er branch of cubitus continues 
th(‘ line of the base; cubito-anal at tip of anal cell or a 
little b(‘yond; radial sector forked once or twice; the head 
hack of eyes at once curves inward; median groove 
usually reaclu's the occipital line, which, beyond each 
ocellus fades; hind ocelli looking out laterally over a 
broad, shallow groove; ocellar triangle a little broader 
than long; a rather wide space between arms of the 
V-mark; fourth antennal joint about or fully as long as 
broad; palpi long and slender, fourth joint rather longer 
than third. 
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('Joutains also montana Bks. and marlynia N. & 0. 

Perliola gen. nov. 

Type: Isoperla o-ptmctata Bks. 

In this the cubitus forks as in typical Isoperla, but the 
femora are usually thicker (front pair) and with more 
numerous hairs and among them longer bristles; the ocelli 
are small, the lateral boss about as large and almost as 
far from liind ocellus as from tlie base of antenna; 
median groove present and usually visible. The maxil¬ 
lary palpi are short, the second and third joints at least 
rather thick; the joints of antennaj though much longer 
than broad arc not as long as in Isoperla, and the hair is 
usually shorter. There are several species in the West¬ 
ern States, one with much resemblance in subgenital plate 
to Isoperla sohria Hag. 

Subfamily Perlestina; 

The three genera in our fauna are separable as follows. 

1. A series of costal cross-veins (five to ten or more) 

before end of subcosta; head broader beliind than 
long; no cross-veins connecting anal veins beyond 
cell; three ocelli; first anal ends before origin of 

radial sector. Perlesta 

First anal vein usually ends about as far out as origin 
of radial sector; rarely more than one or two costal 
cross-veins before end of subcosta; head sometimes 
as long as broad; often one or more cross-veins in 
anal field. 2 

2. With but two distinct ocelli; rarely with more than one 

or two cross-veins between first and second anal 
veins; front femora about equal to width of pro- 

notum . Atoperla 

With three ocelli; usually three or more cross-veins 
connecting first and second anals; front femora not 
as long as width of pronotum. Perlinella 

Subfamily Neoperlinse 

There is but one genus, Neoperla, in the U. S., others 
with many species occur in tropical areas and in East 
Asia. 
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Subfamily Acrououriuap 

The Humorous species of this subfamily are placed in 
Acroueuria, (Haassenia, hkcoptura, Beloneuria, and Hes- 
peroperla. 

Subfamily Perlinse 

The few genera, Perla, Togoperla, Banksiana, Har- 
risiola, have been separated by Klapalek and others; it 
is necessary to distinguish the female of Harrisiola from 
Perla (Togoperla). In Harrisiola (both sexes) the oc¬ 
cipital line ends on tbe outer end of the lateral boss, in 
Perla the line does not bend forward so far, but runs 
toward the eye, well behind tbe boss. Perla has a tiny 
last joint to maxillary palpi. 

Subfamily Katbroperliu® 

We have in America but the typical genus which occurs 
in British Colombia and adjacent areas. There are other 
genera in Formosa and China. 

Subfamily Chloroperlinse 

The four genera, Paraperla, Alloperla, Chloroperla, 
and Hastaperla, were tabulated by Prison in 1942. 

Subfamily Peltoperlinaj 

So far all the forms have been kept in the one genus 
Peltoperla, but P. cora will doubtless become at least a 
subgenus. 



286 


Psyche 


[Dec. 


Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 
Fig. 6. 
Fig. 7. 
Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig. 15. 
Fig. 16. 
Fig. 17. 
Fig. 18. 
Fig, 19. 
Fig. 20. 
Pig. 21. 


Explanation op Plate 20 

Fttronarcys spinoaa, anal part of fore wing. 
Earrisiola flavcHcentij anal part of fore wing. 
CUoperla cbria, anal part of foro wing. 

Perlodes- signata^ anal part of fore wing. 
Pcltoperla maria, anal part of fore wing. 
Acroneuria lycorias^ anal part of fore wing. 
Isogenm frontalis^ anal part of fore wing. 
Walshiola montana, anal part of fore wing. 
Kathroperla perdita, anal part of fore wing. 
Diplop(irla, anal part of fore wing. 

CUoperla similis, basal part of fore wing. 
BanTcsiana hansensis, anal part of fore wing. 
Pictetia expansa, anal part of fore wing. 
Hydropcrla suhvariane, basal part of fore wing. 
Isoperla bilineata, anal part of fore wing. 
Isoperla iransmarina, anal part of fore wing. 
Diplopcrla hilobaia, basal part of fore wing. 
Perliola ^y-punctata, forking of cubitus. 
Ilastaperla brrvis, anal part of fore wing. 
Togoperla immarginafa, basal part of fore wing. 
Afoperla fumipcntiia, ba.sal part of fore ning. 
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Pig. 22. 
Pig. 23. 
Pig. 24. 
Pig. 25. 
Pig. 26. 
Pig. 27. 
Pig. 28. 
Pig. 29. 
Pig. 30. 
Pig. 31. 
Pig. 32. 
Pig. 33. 
Pig. 34. 
Pig. 35. 
Fig. 36. 
Pig. 37. 
Pig. 38. 
Pig. 39. 
Pig. 40. 
Pig. 41. 
Pig. 42. 
Pig. 43. 
Pig. 44. 
Pig. 45. 
Pig, 46. 
Pig. 47. 
Pig. 48. 
Pig. 49. 


PXPLANVnON OP Platk 21 

PerJiphancSj femur. 

Calliperla, femur. 

Diploperla hilobata, fcmui. 

Togoperla wimargmalOf fomui. 

Occiperla sp., femur. 

Uastaprrla bn vi.s, femur. 

Alloperla 'tmhcciUa, femur and lihia. 

Tsoperla^ femur. 

Sydropcrla, femur. 

Isogeniis, basal ])oition of jniteuna. 

Terlesia, basal ])ortiou of antenna. 

Isoperla bihncata, basal part of antcuina. 
Eastaperla, basal i)art of antenna. 

Alloporla^ basal pa it of antenna. 
litoperM mohri% basal ])art of antenna. 
Diploperla modesta, basal part of antenna. 
Walshiola moniana, basal part of antenna. 
Megalielus bellona, basal part of antenna. 
Neoperla clymcne, basal part of antenna. 
Perlodes signata, basal part of antenna. 
Aeronciiria, basal iiart of antenna. 

CUoperla maculata, basal part of antenna. 
Calliperla Utcfiiosaj basal jiart of antenna. 
PcrJa and Togoperla, basal pait of antenna. 
laogenns frontalifi, maxillary palpus. 
Diploperla bilobataj maxillary 
Perliola 5-piniciata, maxillary palpus, 
CUoperla ebria, maxillary pal})us. 
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Explanation op Plvte 2ii 

Eig. 50. Togoperla hnmarginata, maxillary x^alpus. 

Pig. 51. Feltopcrla maria, maxillary palpus. 

Pig. 52. Isoperl a hilineata, maxillai-y palpus. 

Pig. 53, Harrihiola favescens^ maxillary palpus. 

Pig. 54. AUoperla eoloradcnsis, maxillary palpus. 

Pig. 55. Fcrlcsta, maxillary palpus. 

Pig. 56. Kathroperla, head. 

Pig. 57. Bartisiola, occllai* area. 

Pig. 58. Perliola 5-punciata, ocellar area. 

Pig. 59. Hydropcrla liastata, ocellar area. 

Pig. 60. Isogenns frontalis, ocellar area. 

Pig. 61. Perla capitata, ocellar area. 

Pig. 62. Wahhiola marlynia, (left) Diploperla modrt^la, (right) eye and 
side of head. 

Pig. 63. Togoperla immargmata, ocellar area. 

Pig. 64. Callipcrla hictnosa, ocellar area. 

Fig. 65. Perlodes (loft), Isogenus (right), eye and side of head. 

Pig. 66. Togoperla immarginaia, lower face. 

Pig. 67. Acroneuria californica, ocellus and boss. 

Pig. 68. Diploperla misnoma?, ocellus and boss. 

Pig. 69. Atoperla epliyre, ocellus and boss. 

Pig. 70. Neoperla clymcnc, ocellus and boss. 

Fig. 71. Megalielus iellona, ocellus and boss. 

Fig. 72. Clioperla maculata, ocellus and boss. 

Fig. 73. WalsMola slgnata, ocellar area. 

Pig. 74. Togoperla immarginaia, ocellus and boss. 

Pig. 75. Walshiola montana, ocellus and boss. 

Pig. 76. Peltoperla arena fa, ocellus and boss. 

Pig. 77. AUoperla hortalis, ocellus and boss. 

Fig. 78. Clioperla ebria (left), Perlinclla dry mo (right), eye and side of 
head. 

Pig. 79. Eccoptura iranthenes, ocellar area. 

Pig. 80. Acroneuria carolinensis, ocellar area. 
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